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PUBLIC NOTICES 





; ‘ n« 
he Director - General, 
India Store Department, Belve 
dere-road, Lambeth, London, 8.E. 1, 
invites TENDERS for : 
ScHepuLe 1.—LOCOMOTIVers, 71 Broad 
Gauge, 43 Metre Gauge 
ScHEDULE 2.—8688 TONS of FLAT 
FOOTED RAILS, 115 1b., with 
Fish-Plates. 
Scuzpute 3.—74 TONS of FISHBOLTS with 
NUTS 
Tenders “ey as follows :— 
Schedule 1, 3rd May, 1929 
ol 2 and 8, 16th May, 1929. 
Forms of Tender available from the above at a fee 
(which will not be returned) of 58. for each schedule. 
1567 





ir Ministry. 
4 DIRECTORATE OF trate AL 
EVELOPMENT 

A DESIG NER is REQUIRED at the 
Royal Aircraft Establishment, primarily 
for work in connection with the design 
and maintenance of works plant 

Candidates must have had a sound technical training 
and first-class experience of mechanical engineering 
and structural steel work in «a responsible design 
position. They must be capable of making stress 
calculations. Experience in estimating and surveying 
is desirabie. 

Preference given, other things being equal, to an 
ex-Service man. 

Commencing salary £250 plus Civil Service bonus 
per annum, giving a present total remuneration of 
£353 48. on the scale £250-£15-£350 plus Civil Service 
bonus per annum. 

Application should be made on a form to be 
obtained from the CHIEF SUPERINTENDENT, 
Royal Aircraft Establishment, South Farnborough, 
Hants, to whom it should be returned (quoting 
reference No. A. 321) not later than 3rd May, 1929 
1551 





° ° " . 
ivil Service Com- 
MISSION 

FORTHCOMING _EXAMINATION.— 
ASSISTANT EXAMINERS in the Patent 
Office (20-25, with extension in certain 
Cases) 

Regulations and particulars, together 
with the forms on which applications must be made, 
will be sent in response to requests (preferably by 
postcard), addressed to the SECRETARY, Civil 
Service Commission, Burlington - gardens, London, 
w.1 The latest date for the receipt of application 
forms is 6th June 1550 








(Srown Agents for the 
COLONTES 
COLONIAL GOVERNMENT 
APPOINTMENTS 
APPLICATIONS from ‘qualified candi 
dates are INVITED for the following 





ASSISTANT ENGINEERS (38) RE 
qu IRED by the GOV ERNMENT of NIGERIA for 
Railway Surveys for a tour of twelve to eighteen 
months, with possible extension Free quarters and 
passages and outfit allowance of £60 on first appoint 
ment. Liberal leave on full salary Salary £480 for 
three years, then £510, rising by annual increments of 

£30 to £720 a year. and thence rising by annual incre- 
ments of £40 to £920 a year Candidates, aged 25 





te 5 years, must have passed Sections A and’R of 
the- examination to qualify for the A.M.LCE 

Diploma, r hold prefeasione! omeo''4 mS Tecog- 
nised by ’ 2 TW neers as 


exempting from those examinations Mus t ‘ave had 
experience on Railway Location 

M/1376.—ASSISTANT ENGINEER REQUIRED 
by the Railway Department of the FEDERATED 
MALAY STATES GOVERNMENT for four years 
service, with possible extension Salary 400 dollars, 
rising to 475 dollars a month by annual increments 
of 25 dollars a month and thereafter, in the event of 
the officer being retained, rising to 800 dollars a month 
plus a temporary non-pensionable allowance of 10 per 
cent. for bachelors and 20 per cent. for married men 
If at the end of four years’ service the officer's 
services have been continuously saticfactory and he 
does not remain in the service, he will be paid a bonus 
of 2850 dollars. The exchange value of the dollar in 
sterling is at present fixed by the Government at 
2s. 4d., but the purchasing power of the dollar in 
Malaya is considerably less than that of 2s. 4d. in 
the United Kingdom. No income tax is at present 
imposed by the Federated Malay States Government 
ree passages provided. Candidates, age 23 to 30, 
preferably unmarried, must have received a good 
theoretical training. preferably at a University or a 
College recognised by the Institution of Civil Engi- 
neers, and possess a Civil Engineering Degree, or 
obtained such other Diploma or Distinction in Engi 
neering as the Secretary of State may decide in any 
particular case, or completed their articles with a 
civil engineer of good standing and have passed the 
examination for Associate Membership of the Institu- 
tion of Civil Engineers. Should have had at least 
one year’s practical experience of Railway Main- 
tenance, including Bridge Design and Erection on a 
British railwa 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, to the CROWN AGENTS pon 
THE COLONTES, 4, Millbank, London, 8.W. 
quoting the reference number against the ap ao 
ment for which application is made 1548 





he Government of 


BURMA REQUIRE the SER- 
VICES of a SANITARY ENGINEER for 
the Public Works Department, Build- 
ings and Roads Branch, Burma. Candi- 
dates should have had a sound general 
education and a thorough academic 
training in Sanitary Engineering, particularly water 
supply and sewerage schemes. They should have 
obtained a recognised Degree in Engineering or 
equivalent qualification. In addition they should 
have had at least five years’ practical experience of 
sanitary engineering design and construction. Age 
should be between 32 and 40 years. Five years’ agree- 
ment in first instance. Pay in accordance with 
an age scale, e.g., aged 32, Rs. 825 a month plus 
overseas pay of £25 a month; age 35, Rs. 975 plus 
overseas pay of £30. (Sterling equivalents at present 
rates of exchange approx. £1040 : £1237.) Local 
Allowance Provident Fund. Free first-class passage 
to Burma and return passage on satisfactory termina- 
tion of agreement. Overseas pay and return passage 
is admissible only to a candidate of non-Asiatic 
domicile. Strict medical examination. 

Forms of application and further particulars may 
be » ontained (upon request by postcard) from the 

ETARY TO THE HIGH COMMISSIONER FOR 








n DIAL General Dept 42,  Grosvenor-gardens, 
lentes, 8.W.1 Last date for the receipt of applica 
tions 9th May, 1929. 1518 
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PUBLIO NOTICES PUBLIC NOTICES 


OF ENGINEERS AED INDIAN 
ERS Jniversity of Liverpool. 
he Coneeteny of State 


OF ENGIN EERING. 





branch in Burma) Se. the. 
Diploma in Engineering 
Degree Candidates must pass an approved Matricula- 
» must be an European British subject . 4 

ile. mit evidence of having received a good general educa- 
Candidates must hav e% Diploma Candidates must possess the Certificate 
camirian for ‘appointment 


The Courses are Sostaned for students desiring to 
and 25 years in the case 0CT L, nN Fi 


Indian Service of ‘Enginee rs, 


‘EI 
CRG ISTS or METAL LU RGIC AL 
“The Courses cover the ry of examina- 


Railway | Service of Enzineers, 





accept the Degree of B. Ene. 
some cases the whole, 


Institution of Civil Engineers or been exempted 
from such examination, : 
Engineering of the City 
(Imperial College of Science 
. or (4) produced the 


in lieu of part, and in 
of the examinations for Asso- 


in commodious and well-equipped 
and provide ample facilities for research 

A prospectus of the 
Courses and a large 
graduate Scholarships, 


and Guilds Institute 


: > vias particulars of 
> : . number of Entrance and - 
» year’s approved practical expe- may FF 
rience in engineering. may be had on application to 
Applications from candidates must reach the India 
Office not later than 30th June, i 
information regarding 


of ; appointment, may be obtained from the SECRE 





-Nagpur Railway Com- 





MAHBATTA RAIL WAY COMPANY, 1 SKEW THROUGH SPAN 
OF 


Specification and — ¢. Tender can be obtained at 


PLATING and SHEET MET AL 
i BOLTS and NU TS, “ 





fee of 10s. will be charged for each copy 
i . which is Nor returnable. 


T P Tenders must be submitted not later than Noon on 
Tender form obtainable at , ; 


fee One Guinea, which is not 
The Directors do not bind themselves to 
owest or any Tender. 


The Directors do not bind themselves to accept the 


By Order of the Board, 











, Bue kingham Palac e peat. 
1. 


PUBLIC NOTICES 


\ etropolitan Water Board. 
4 


TENDERS FOR = SUPPLY OF STORES, 





The Metropolitan W ater Board invite Teepe RS for 
the SUPPLY of the undermentioned STORES, &c., 
for periods of 6 and 12 months, aa Be lst June, 
1929 
Te a No 
. Bricks, Fire-bricks, Cement, &c. 

. Iron and Steel 
. Bolts and Nuts, Screws, Files, Shovels, Steam 
Tubes, « 
12. Fuel Oil, Oils (Lubricating), Kerosene, Motor 
Spirit, Greases, Tallow, &c. 
19. Tron, Brass, Gun-metal and other ( ‘astings. 
20. G.M. Stop Cocks and Ferrules. Outlets and 
Caps for Fire Hydrants. 
Timber 
. Maintenance of Weighing Machines 

Tenders must be submitted on the official forms 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board (Room 
156) or upon forwarding a stamped addressed sack 
envelope 

Applicants should refer to the number of the Tender 
for which forms are required. 

Tenders, enclosed in sealed envelopes, addressed to 
**The Clerk of the Board*’ and endorsed in the 
manner indicated in the form of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than 11 a.m. on Wednesday, ist May, 1929. 

The Board do not bind themselves to accept the 
lowest or any Tender 


core 





F. 8T a te ER, 
Clerk of the Board. 
Offices of the Board, 
173, Rosebery-avenue, E.C. 1, 
6th April, 1929 1501 


andown Urban District 
COUNCIL WATERWORKS. 
(CONTRACT NO ) 
The above Council invite TENDERS for the 
SUPPLY of about 890 TONS of CAST TRON PIPES 
of 12in. to Sin. diameter, including SPECIAL CAST- 
INGS. . The specification, schedule and form of Tender 
may be. obtained on application at the offices of 
Messrs. G. H. Hill and Sons (Manchester), Civil Engi- 
neers, oe Kennedy-street, Manchester, upon deposit 
of a cheque for One Guinea, which will be returned 
to the applicant, provided that he shall have sent in 
a bona fide Tender and shall have not withdrawn the 
same, and shall have returned the documents lent to 
him. Sealed Tenders, endorsed “* Ten Pipes,’ 
and addressed to the “ CLairman of } > vr geet 
Committee,”"’ must be forwarded to the k of the 
Urban District Council, Town Hall, Sandown, Isle 
of Wight, on or before the 24th day of April, 1929 
The Council do not bind themselves to accept the 
lowest or any Tender. 
NORMAN WAINE, 
Clerk to the Council. 
Town Hall, Sandown, I.W., 
bth April, 1929 1524 


+ . ° 
Gendown Urban District 
COUNCIL WATERWORKS. 

(CONTRACT NO. 2.) 

The above Council invite TENDERS for the LAY- 
ING and JOINTING of various PIPE LINES near 

Sandown, Isle of Wight 

The work consists of the excavation of trenches and 
the laying and jointing therein of about 52 miles of 
Cast Iron Pipes of l2in. to 3in. diameter, together 
with the fixing of Valves and Ironwork in connection 
therewith, the construction of the Abutments, erect- 
ing Steel Joists of a Bridge to carry Pipes across a 
railway, and the laying and jointing of Steel Tubes 
of °9in. diameter across the said railway 

Plans and drawings may be seen and the specifica- 
tion, schedule and form of trae obtained on appli 
cation to Messrs. G. H. Hill and Sons (Manchester 
Civil Engineers, 40, Kennedy-street, Manchester, upon 
deposit of a cheque for Two Guineas, which will be 
returned to the applicant provided that he shal! have 
sent in a bona fide Tender and shall bave not with 
drawn the same, and shall have returned the docu 
ments lent to him. The drawings, specification and 
schedule may also be seen at the Town Hal!, 
Sandown. 

Sealed Tenders, endorsed “‘ Sandown Urban Dis 
trict Council Waterworks, Aqueducts,"’ and ad 
to the *‘ Chairman of the Waterworks Com 
must be delivered at the offices of the Cle 
Urban District Council, Town Hall, Sandown, on or 
before the 7th day of May, 1929. 

The Council do not bind themselves to accept the 
lowest or any Tender 

NORMAN WAINE, 
Clerk to the Council, 








Town Hall, Sandown, I.W., 
6th April, 1929. 








‘ ; re 
udan Government Railways 
and STEAMERS REQU ae the ‘SERVICES 
of a DIESEL ENGINE FOREMA Age 25 to 30, 
preferably single Should have —# apprenticeship 
with first-class firm of Diesel engine builders+ and 
must be thoroughly used to upkeep and repair of 
Diesel engines with experience of running same. 
Starting rate of pay £E300-360 per annum, according 
to age and qualifications (£E1 equals £1 Os. 6d 
Progressive and pensionable post if satisfactory. 
Strict medical examination Free second-class 
passage Apply by letter, with full details of train- 
ing and experience, to ADVISORY ENGINEER, 
Sudan Government London Office, Wellington House, 
Buckingham-gate, 8.W. 1, marking envelope ** D.E 
Foreman.”" 1542 
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PUBLIC NOTICES 
Parish of Lambeth Board of 


GUARDIANS. 

The Guardians of the Poor of the Parish of Lambeth 
hereby invite TENDERS for the ERECTION of a 
WATER SOFTENING PLANT at their Lambeth 
Hospital. 

Printed 





forms of Tender (which alone will be 
received), with conditions annexed, together with 
specification. may be obtained at this office on any 
day (except Saturday), between the hours of Ten and 
Five, upon payment of £2, which will be returned to 
each person sending in a bona fide Tender. 
The drawings may be inspected at this office and 
copies thereof may be obtained wo payment of 5s 
e Tenders, which must be and super- 
scribed in accordance with the instructions set forth 
on the form of Tender, must be sent to the under- 
signed or placed in the box provided for their recep- 
tion in the office of the Clerk to the Guardians by 
the tenderers or their representatives, should they so 
desire, on or before Tuesday, the 23rd inst. 
The Guardians do not pledge themselves to accept 
the lowest or any Tender. 
By Order, 
JAMES i. GOLDSPINK, 
Clerk to the Guardians. 
Guardians’ Board Room and Offices, 
Brook-street, Kennington-road, S.E. 11, 
Sth April, 1929. 





unicipal Corporation of 
RANG 
APPOINTMENT OF SECOND OFFICER, FIRE 
BRIGADE. 


The Municipal Corporation of Rangoon invites 
APPLICATIONS for the POST of SECOND 
OFFICER, FIRE BRIGADE. Applicants must be 


qualified and trained mechanical engineers with fire 
brigade experience, and should not be under 25 or 
over 30 years of age. They should also state 
nationality, qualifications and what previous expe- 
rience they have had _ in the working of a Fire 
Brigade. Preference will be given to candidates who 
are members of the Institute of Fire Engineers 
(class to be stated). An intimate knowledge of 
Internal Combustion Engines and Pumping Machinery 
is essential. The salary offered is Rs. 400 «> = 
first year, rising by annual increments of Rs. 

. 500 per month, with free quarters, lights, yang 
and water, and the use of a service car while on duty. 
The appointment will be permanent subject to a 
probationary period of one year. A free first-class 
passage from the nearest port to Rangoon will be pro- 
vided and leave and leave allowances will be in accord- 
ance with the Fundamental Rules applicable to 
officers in_superior service under the Government of 
India. The officer appointed will be required to 
subscribe to the Municipal Provident Fund. Sub- 
scriptions are payable at the rate of 8 1-3 per cent. 
of salary and an equal amount is contributed by the 
Municipal Corporation. The successful candidate wil! 
be required to pass a medical examination by a 
medical officer nominated by the Corporation or its 
duly authorised agents and to abide by all the rules 
and regulations in force for officers of the Corporation 
of Rangoon. 

Applications should be forwarded to the under- 
signed and should reach them not later then the _— 


May, 1929. All applications will be sent 
for final selection. Application ty are not 
supplied. 


OGILVY CHL ARDERS & COMPANY, 
Ref. R.2988, Sun-court, 
1534, 67, Cornhill, London, E.C. 





SITUATIONS OPEN 


COPIES or Testrwontats, NOT ORIGINALS, UNLESS 
SreciFicaLLy REQUESTED. 





W ANTED AT ONCE, for Service in Iraq, First- 
class OIL ENGINE FITTER, with practical 
knowledge of Internal Combustion Marine Engines. 
Single man, not over 30. First agreement three years. 


Salary Rs. 490 per month plus allowance for messing. 
Passage paid; medical expenses and fur.ished 
quarters free.--Address, giving full details experience 
and reference, 1507, The Engineer Office. 1507 A 





W ausED by a Water Company in the South of 
England, a thoroughly competent ENGINEER 
MANAGER and SECRETARY; one having had 
experience of Water Pumped from the Chalk pre- 








of four and fourteen years. 


anyone who is interested. 





YARROW HOME and HOSPITAL 
FOR CHILDREN 
BROADSTAIRS. 

For the Early & Preventive Treatment of Disease & Convalescence after illness. 


In these days of high cost of living, people of limited means are sometimes placed in 
® difficulty when their children are ill or need operations and afterwards require a change 
of air and much careful attention during convalescence. It cannot be too well known that the 
Yarrow Home and Hospital for Children, Broadstairs, Kent, was founded 
children of those who are not too well endowed with this world’s goods, 
recovering from illness or an operation, or needing a long course of medical or surgical treat- 
ment, receives, amid the happiest possible surroundings and companionship, caretul nursing 
and attention, such as could ordinarily only be obtained at expensive nursing homes. There are 
beds for fifty boys between the ages of four and twelve years, and for fift y girls between the ages 
In special cases these age limits may be exceeded by two years. 
The fee is one guinea per week and travelling expenses. Applications for the entrance of patients 
are welcomed from professional people, such as members of the Institution of Civil Engineers, 
architects, artists, authors, clergymen, members of the medical, legal, and other professions, 
members of scientific societies, officers of the Navy, Army, and Royal Air Force. officers of 
the merchant navy, school masters, university professors, &c. 
Victoria-street, Westminster, and the Secretary will be pleased to send full particulars to 


cially for the 
At this Home a child 


The London office is at 116, 














SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 





eg oo ge Bh REQUIRED, with Thorough 

knowledge of Sanitary Fittings and Plumbing, 

to call on architects.— Write, stating experience, age, 

salary required, “ A. O.,"" c/o J. W. Vickers and Co., 
Ltd., Ps ‘Austin Friars, E.C. 2. 1549 A 





Reraasanrativs (Full-time) REQUIRED for 
hire and Cheshire district by Firm of 
Elevating and Conveying Engineers. Applications 
must state age, salary required, and give full par- 
ticulars of previous employment.—Address, 1510, The 
Engineer Office. 1510 A 


ALES ENGINEER WANTED, Birmingham and 
district, = high-class line Pneumatic Tools and 





Accessories. mmission only.—Address, sending 
full details, references, &c., 1564, The a we 
A 





y[PSAavaliEs REQUIRED for Constructional Engi- 
neers, with connection.—Write, stating age, 
salary required, and full particulars, to Box 230, ¢/o 





J. G. King and Son, 10, Bolt-court, Fim: street, 

E.C, 4. ‘5714 A 

AY ANTED, a DRAUGHTSMAN, Experienced in 
Hydraulic Machinery, particularly gel = 


Hoists.—Apply by letter only, stating age, 
rience, and rate of pay required, HYDRAULIC © ENGI 
A 


NEERING CO., Ltd., Chester. 


ANTED, a DRAUGHTSMAN, with Sound Know- 
ledge and experience in the design of Central 
Power Stations. Experience must include Structural 
Work, nae Arrangement, Layout of Electrical Gear, 
&c. Sta age, experience, salary expected, and 
soonest date available to cummence duties.—Box 661, 
c/o Judd’s, 47, Gresham-st., London, E.C. 2. 1558 4 








\ JANTED at Once, DESIGNERS and DRAUGHTS- 
EN, Birmingham district. Designers must be 
thoroughly experienced in commercial motor vehicle 
work. Draughtsmen must be experienced in motor, 
truck or car work. Permanency and good wages to 
suitable men. State age, experience, and salary 
All applications pe in confi — 
39 A 


requi 
Adaress, 1539, The Engineer 





Wan. Good JUNIOR DRAUGHTSMAN, Used 
to Steel Structural Work, General Engineering, 
and Coal-handling Plant for Gasworks for West of 
England.—Address, stating age, > and 
salary required, 1521, The Engineer Office. 21 A 





RAUGHTSMAN and ESTIMATOR REQUIRED 


be 4 About 24 Years, 

NTED temovorarily in Westminster for 

MECHANIC AL details. Give full particulars and 

salary required.—Address, 1568, The Sactnes pases. 
15 A 


DRAUGHTSMAN, 





UNIOR DRAUGHTSMAN REQUIRED, with Expe- 
e rience of Settling Dimensions at Site and Making 
Works Details for Steel-framed Buildings.—Apply by 
letter, enclosing prints of work done, to H. YOUNG 
and CO., Ltd., Thornycroft House, Smith-square, 
8.W. 1. 1506 A 
AILWAY CARRIAGE and WAGON DRAUGHTS.- 
MEN, experienced men, WANTED.—Apply_ by 
——- pvias particulars of experience and salary 
ired, t BIRMINGHAM RA AY CAR- 
RIAGE my WAGON CO., Ltd., Smethwick. 1547 a 
ENIOR CONSTRUCTIONAL ENGINEER'S 


tion of 








SITUATIONS OPEN (continued) 


TRUCTURAL DESIGN.—A.M.LC.E. » University 
\ and Public School ; several years’ varied engin. 
eering experience, including structural, trained to 
steel bridgework, wishes to SPECIALISE on DESIGN 








of STEEL and REINFORCED CONCRETE 8STRUC 

TURES, preferably with Consulting Engineers 

London area peeternas. Moderate salary to commence 

—Address, , P5727, The Engineer Office. 5727 B 

1¢ YEARS’ Practical and 9 Years’ Machine Destgn, 
experienced on experimental work. SIMILA 

POST DESIRED. Good references. French a 


English. ARTHUR, 33, Drayton-gardens, wa - 13. 


718 B 





FC NDRY FOREMAN, Practical Moulder, Over 
years’ experience as foreman and 


manager 
iron, brass, &c., middle aged, French, English and 


German fluent, fair Italian, | extensively travelled. 
SEEKS POSITION, home’ or abroad.— Address 
P5712, The Engineer Office P5712 & 





PARTNERSHIPS 





APITAL REQUIRED, £2500 to £5000. First-class 

/ engineering proposition prov: sales to 
largest firms; every investigation. Address, P5713. 
The Engineer Office. P5713 © 





Oey oe D ¢ IVIL ENGINEER, M.A. (Cantab), 
27, six years’ general engineering ex ence 
DESIRES PARTNERSHIP in_ establish firm 


Capital available up to £2000.—Replies to GOFFE) 
and WHEELDON, Solicitors, Southport. P5709 « 


NGINEERS AND BOILERMAKERS.—BUSINES~ 
4 carried on successfully since 1850. Home anid 
foreign connections. Well situated for rail and sea 
transport. WANTED. a practical ENGINEER «a 
PARTNER, or would SELL outright.—For ful) 
details write, Z.G. 872, care Deacon's Advertising 
Offices, Fenchurch-avenue, E.C. 3. 1553 « 


» = me HALL 0s a am. HENRY 
dissolved, Mr. 6. FUSL n't WALL LL Os CONTENCING 
his PRAC “TICE at 7, WARWICK. COURT. HOLBORN, 
wa as an Auctioneer, Surveyor and Valuer. 
specialising in the Sale and Valuation of Manufactur 
ing Property and Plant and Machinery. 1554 c 


LS bears oy CAPITAL of £1000 and Upwards Avaii- 
able for any sound Manufacturing, Wholesale or 
Retail Business; only those suitable for conversion 
into private = public companies considered. Under 
writing nd Mortgages arranged.—Apply, 
** ACCOUNT. TANTS, "Reach, 90, Chancery - lane, 
London, W.C. P5704 c 














EDUCATIONAL 








— Must have had similar experience. Good 
and pects for suitable man.—Address 
giving - particulars and when at liberty, — "The 
ngineer O 


ENIOR DRAUGHTSMAN REQUIRED, with First- 

class experience in detailing of all classes of 

Structural Steel Work.—Reply, with full particulars 

alary required, to RAITH- 

RS., Ltd., Neptune Works, 
1503 A 








Newport, Mon. 


72 5 agg hy REQUIRED in South of 
England. Must have good experience of Power 
Station Work and Condensing Plants.—Address, 
stating experience, salary required, and when at 
liberty, 1530, The Engineer Office. 1530 a 


N ACHINE SHOP FOREMAN WANTED (Man- 
chester District). Must be first-class man, who 
is thoroughly acquainted with the latest practice for 
Piecework production and knows how to apply same 
to obtain results. Good opening for a tactful and 
brainy man who is a strict ee eee 
stating age. experience, and salary required, 1522, "The 
Engineer Office. 52 2g A 








orres ondence Courses 
PARATION FOR THE 


‘Examinations of the 


iT. OF ENG . 
+ OF ERgEs. 
INST. OF STR ee 


“hie 


Mr. Trevor W. Philli 





B.Se., Honours, Engineeri ms. i? wauatty. 
. M. Inst. C.B., A.M.I. Struct. M.R.8.1., 
F.R.8.A., Chartered Oivi 
For full particulars and advice e apply to :—8-11, 
mp CuamBens, 58, Soura J LivErroo: 
(Tel., Bank 1118). Loxpow Orriom :—65, Cuawcenr 
Lane, W.O. 2. Ex 
URVEYING AND od ag om — Exceptiona! 
’ opportunity to ractica! 


thorough 
instruction.— Address, ES wou L, Hollybank, W autes 
Fr 





es. OUTDOOR FOREMAN ENGINEER ; 
must have good all-round experience.—Apply by 
settee only, stating qualifications and salary required, 
MEREDITH and DREW, Ltd., Biscuit Manu- 
| Ry London, E. 1. 1565 A 


OOL ROOM FOREMAN WANTED by Mechanical 
and Electrical Engineers (Manchester District). 
This berth offers scope to live man possessing 

















ferred.—Address, stating age and experience, with 
copies of testimonials, 1508, The Engineer Office. J near London, accustomed to General Engineer- | jnitiative and creative ability.—Address, stating age, 
1508 A ing, Tank and Pressure Vessels. State age, qualifica- | experience, and salary required, 1523, The Engineer 
tions, and salary.—Address, P5707, The Engineer | Ofice. 1523 A 
Offiee. P5707 A 
JANTED, Young ENGINEER, Preferably 7 JANTED, GOOD MILLWRIGHT for North London. 
W either just from university or with few PMvsEremax, First-class, WANTED, Expe- W —Write full particulars to P5723, The Engineer 
years’ Sales Engineering experience. Fluent rienced in Mechanical Handling Coal, Coke, Asli | o¢ice. P5723 A 
French essential 3 knowledge either and Packages.—Address, stating age, salary, and 
German or eee, See ee ly bo * experience, 1528, The Engineer Office. 1528 Ree ED. ENGINEER’ S FITTER, must have had 
manent employment w ample scope for ood and experience, for general Engineer’s 
eaventtnes for right man. Fall ars as RAUGHTSMAN, First-class, WANTED, Expe- | Shop. ge ~"y to 45 years. pow b> Bay CONSTABLE, 
education, training, and experience by rienced in Pneumatic Handling Plants, Con- SursoN and BROAD 16, Surrey-lane, Battersea. 
letter —Address, 1434, e Engineer pam. veyors and Elevators.—Address, stating age, salary, | < w. 41. P5728 a 
143 and or 1529, The Engineer Office. 1529 a 
SITUATIONS WANTED 


—— —— yo, Pertrtenl 


FIRST-CLASS F 
rmers REQU 


d Machinery and 


GENTLEMEN to REPRESENT. them on comeniaal oo: 

basis in London and provinces. Please give full 

particulars.—Address, 1544, The Engineer toe 
544 4 





VACANCY Exists in a British Firm of Marine 
f Diesel Engine Masufactuters for a REPRE- 
SENTATIVE to obtain orders. Applicants must have 
. thorough practical and technical knowledge of the 
construction and running of both the Two and Four- 
stroke Types of Diesel Engines. State age. experience, 





and salary required, and forward copies of testi- 
monials.—Address, 1533, The Engineer Office. 1533 a 
NGINEER SALESMAN WANTED by Firm of 
4 Bridge and Constructional Engineers, as 
ASSISTANT in London office; young energetic man 
of good education and address, with the necessary 
engineering qualifications.—Address, with full par- 
ticulars of past career and salary required, P5706, The 
Engineer Office. P5706 A 





*NGINEER, Young, Unmarried, with Waterworks 

4 or other public works experience and some com- 
mercial knowledge, with view to taking responsible 
situation abroad after short training in this country. 
~~Address, giving full particulars, 1557, The Engi- 
neer Office. 1557 A 


H4 ING POWDERS.—A Large FIRM of 








MANU 7 ACTURERS, contemplating the manu- 
facture of a new powder, is PREPARED to CON- 
SIDER APPLICATIONS for the POST of SALESMAN, 
also from agents in the principal industrial centres. 
Knowledge of Hardening Powder Trade essential.- 

AC " a stating experience and remuneration wanted, 
165 , The Engineer Office. 1559 A 





= SPECTING ENGINEER for Corrugated Roofing 
Jobs, experienced in fixing, quantities and draw- 
Bad language essential. Salary £5 per week.— 


ings, 
44, Chancery-lane, W.C. 2. 
1498 A 


Write, Box 766, Reynell’s, 





UNIOR_REQUIRED, with Experience in Tracing 
e and Filing of Drawings. — Write, giving par- 
ticulars, to Z.J. 874, c/o Deacon’s Advertising sO aces, 
Fenchurch-avenue, EC. C. 3. 


London WATER SOFTENER MAKERS 
4 REQUIRE REPRESENTATIVE, successful 

sales engineer, about 40, to assist agents in home 

counties and West of England, and effect sales. Salary, 

expenses and commission paid.—Write, stating ow 

with full details, to Box 560, Sells, Fleet- —, t- Cc, 

hy 





EADING 





Engineering Company in India 
JUNG MAN of good address and 
erson ality. not over 23 ; must be single with technical 

ee ore z and Salesmanship experience in Engineers’ 

Hardware or Iron and Steel.—Write fully, stating age, 

education, training and_ exnerie nee. also present 

employment and salary, ZW8£3, c/o Deacon’s Adver- 

tising Agency, Fenchurch-avenue, London. - 1566 A 


PLANNER and RATE - FIXER REQUIRED by 
p Miiland Firm of Mechanical Engineers. General 
experience non-repetition work necessary.—Address, 
stating age, experience, and salary required, 1514, The 
Engineer Office, 1514 A 


OM nt Es atten y, wy 





GHTSMAN for Heavy Oil Bociom, Land Type. 
=i full age, salary re 
quired, 858, The Engineer Office. 858 a 


RAUGHTSMAN (Not Junior) for Pumping Ma 
Chipery, Reciprocating and/or Cen’ 
adress. ating at aoe. experience, salary aa, eit. 


RAUGHTSMAN REQUIRED for Machine Tools. 
permanent and progressive position for suit- 
able man. araddress, 1 1444, The Engineer =. 
A 











] RAUGHTSMAN REQUIRED by Manufacturers of 
Pumping Machinery in Birmingham district. 
Recent ee" 2 design of Reciprocating Pumps 





essential. Age 25 Good opening for a capable 

man.—Address, stating age, experience, and salary 

required, 1562, The Hasteces Office. _ 1562 
RAUGHTSMEN, Structural, WANTED IMME- 


DIATELY for London Office. One Senior for 
detailing steel frame buildings and several a. — 





Address, P5724, The Engineer Office. P5724 a 
RAUGHTSMAN.—THE PATENT SHAFT AND 
AXLETREE CO., Ltd., Wednesbury, have a 


VACANCY for an experienced DRAUGHTSMAN for 
designing Bridge Work. Applicants should state age, 
experience, and salary required. 1515 A 


RAUGHTSMEN WANTED for Proposal and 
Contract Work, London office. Must have first- 
class experience in design of Mechanical Handling 
Plants.—Address, stating age, experience, and salary, 
P5620, The Engineer Office. P5620 a 








RAUGHTSMAN, Young, with Some Works Expe- 

rience, capable of assisting managing director in 

emall factory. a full particulars.—Address, 1511, 
The Engineer O \ 1511 a 





ical Engineer and First-class Design 
of proved inventive ability ; competent to develop. 
schemes. &¢. xceptionally ‘broad experience ; used 
to ne machinery ; quick and accurate draughts 
man ; ent highest references.— Address, 
P5721, The. Engineer Office. P5721 B 


A= . INST. C.E.. ME EB. (40) DESIRES 
. POSITION —_- RESPONS SIBILITY. Expert in 
bridge and structural design, production and erection. 
general mechanical engineering. pas yi mass pro- 
duction, &c., railway th 

testing and ‘inspection 


I eat oe DESIRES POSITION.—Fully Sa 








of all clasees. “foundations, 
brickwork and concrete. Inventive, energetic and 
diplomatic. BM/SNOX, London, W.C.1. P5722 B 


M.1L.C.E., A.M.I. MECH. E. (38), with Railway 

« works, D.O., running sheds, automobile, tram- 
way and general mechanical experience, speciality 
maintenance work, also building and public works 
and —_ electrical and commercial experience, wide 
pet ae mecessful control of large staffs, DESIRES 
CHANG 





t.—Address, P5716, The Engineer Office. 
P5716 B 


IVIL ENGINEER.—A.M.1.C.E., Public School, 
University and ex-R.E. Officer; 11 years’ experi- 
ence, construction, surveys, drawing - office, bridge- 
work, steelwork, canals, roads, SEEKS PROGRES- 
SIVE APPOINTMENT. Available now.—Address 
P5726, The Engineer Office. P5726 B 


a (37), First —— B.9.3. Certificate, 
roc., turbine, Diesel and experience. 

DESIRES RESPONSIBLE SHORE APPOINTMENT: 

Address, P5711, The Engineer Office. P5711 B 


-ANUF. AGENT, ag A and Engineering, Has 
large encuirigs mall. y ir non-ferrous one 
alum EQUIRES THANG 














oc — arp A ee ———_ for 


works in Good engineering 
experience, al ro theoretical S=apply Ty 
age, experience, and salary required care 
Deacon's Advertising Agency, Fenchurch-avenue, 
London, E.C. 1560 A 





IRST-CLASS DRAUGHTSMAN REQUIRED, with 

varied experience in Steam and Electric Cranes.— 

Address, stating age, sepetienee, and salary required, 
1520, The Engineer Office ° 1520 a 


1G and TOOL DRAUGHTSMEN, Senior and 
Junior, REQUIRED. Commercial Vehicle Manu- 
facturers near London.—Address, stating experience, 
age, and wage required, 1531, The Engineer bey 
0 A 











Ale Engineering Firm in London REQUIRES 
the services of a CH.EF RATEFIXER. Appli- 
cants must be fully experienced in all branches of 
ratefi.ing or highest ciass autumobile production, 
capable of taking charge of the Ratefixing Dept., and 
have held a sim.lar position previcusly. ppli- 
cations, giving full details of 
qualifications, age aud salary required, 
addressed 


to 1494, The Eazineer O.nce. 1499 a 











and co’ 
basis. —Address, aeeTi0. The Engineer Office. “P5710 1 B 





M. | is: CH. E., 11 Years Works er. Ol ae ag 
Rgineering: Electric Wind il Engines, 
jler and Constructional Work, DESIR 8 PO! T as 


above, Agency or Buyer.—Address, Psvis. ~ ' 
neer Office. P57 


ESIDENT MAINTENANCE ENGINEER of Large 
institution DESIRES progressive CHANGE. 
Unique and extensive knowledge of installing and 
maintaining private and industrial steam, oil, and 
electrical plants and general ejuipment in all its 
branches. Plans, estimates, repairs, el cost and 
staff. Po e experience. Highest testi- 
monials. Age commencing salary £300.— 
Address, P5708, The Engineer Office. P5708 B 


Re Public Behool and Univer Arm Officer, 
Public School and University, LM.LLC. E. ; 
travelled ; several years’ practical engineering and 
2 years as business representative, speaking French, 
wishes REPRESENT sound BRITISH ENGINEER- 
ING FIRM at home or abroad. Salary and commis- 


sion basis.—Address, P5725, The Engineer Office. 
P5725 B 








AGENCIES 





IRM of COMBUSTION ENGINEERS REQUIRES 
AGENT (commission basis), to operate area« 
from Newcastle, Norwich, Huntingdon, Grantham. 
Oxford and Cardiff. 
Applicants should have a connection among archi 
tects, heating engineers, and boiler users. 
Address, 1527, The Engineer Office. 1527 Pp 
Mech. F.. 


YONSULTING ENGINEER, A.M.I. 
M. tron and Steel meet» with offices in New 
castle-upon-Tyne on8 toad -_ connection on the 
North-East Coast a engineers, shipbullders and 
collieries, is OPEN to o REPRES ENT ONE or TWO 
ADDITIONAL FIRMS.—Address, 1497, Tue Fogincer 








MISCELLANEOUS 





M.1l. MECH. E.. AM.LE.E., &¢., EX Aus 
TIONS.—Splendid successes of 
tudents. “ The Engineer’s Guide to Success’ and 
other .B. tL. + tell of the splendid exam. 
and good posts won by T.1.G.B. a 
JUST avenses MEN, did 
examination can investigate The TL ot “f 
vaition service wi t eae. Write 
-DAY for the 64-page 1 amy give facts 
which will enable The T.I. to advise you. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN (Esras.isHep 1917). 


76, TEMPLE BAR HOUSE, LONDON, E.C.4 


COMPONENTS FOR 13h.p. CHASSIS 
U STATIONS WANTED IMMEDIATEL \s for 
FRONT and REAR Aah ES or COMPONENTS, 
MALL EABLE CASTINGS, SMALL ¢ OMPONENTS: 
c., 300 sets or more ready for mgs —Write, 


Box 1344, Rays, Cecil-court, London, W.¢ 
P5t05 1 











YNGINEERS—IMPORTANT NOTICE. 

“4 Owing to the unprecedented growth of this 
Institute, brought about by the snecess of our 
stulents, we have been compelled to take much larger 
premises in Oxford-street. If you wish for sc mething 
more than a “* bread-and-butter "’ job, you_owe it to 
yourself to investigate cur Service. Our handbook. 
* ENGINEERING OPPORTUNITIES,” has pointed 
the way to better things to over 15,000 of your 
fellows. It contains details of A.M.I. Mech. E. 

.M.LC.B., A.M.LE.E., A.M.LA.E., City and 
Guilds, G. P.O. Exams., and describes over 60 home 
stuly Courses in all branches of Electrical, Mech- 
anical and Motor Engineering. In a brilliant article, 
Professor A. M. Low shows clearly the chances you are 
missing. The book and our advice are quite free. We 
ag NO PASS—NO FEE.’ Don't delay. 
send a ke (state branch or exam.), We 
promise That it will be a minute of your time wi 
spent.—BRITISH INSTITUTE OF NGINEERING 
TECHNOLOGY, 22, Shakespeare House, 29-31, 
Oxford-street, London, W. 1. P5696 1 








FOR HIRE 
on HIRE, PUMPS and WELL-BORING TOOLS 
or Trial Borings and Deep Wells.—R. RICHARD’ 


‘tO. pper Ground - street, London, . “i 
Telephone’ No. 0978 Hop. 822 


BATCHELOR, ARTESIAN. WELL 





R* NGINEER (WATER SUPPLIES EXPERT). 
Largest Boring and Pumping Plant. 
bo MA preted CORPORATION _TES 


BORINGS to 14,000,000 —- PER DAY Non 

GUARANTEED to 7,000,000 
73, Queen Victoria-st., B.C. . ont Chatham. 

‘Phones : Central 4908; Chatham 2071. 

Wires: Boreholes, London; Watershed, Chatham. 

ESTAB. OVER i50 YEARS. 





Ret. ENGINEER With Capital DE- 

ES REPRESENT and promote SALES for 
pepetable manufacturers, home and abroad. — Address, 
P5573, The Engineer (ffice, P5573 B 


For continuation of Small Adver- 
tisements see page 
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A Seven-Day Journal 


The Holborn Explosions Report. 


ONE particular aspect of the report of the Com- 
mission appointed by the Home Secretary to inquire 
into the Holborn explosions and fires which occurred 
on December 20th and 21st last year is dealt with 
in a leading article in this issue. The Commission, 
it may here be added. had three alternative theories 
before it as to the nature of the explosive agent. It 
had no difficulty in dismissing the first, the petrol 
vapour theory advanced by Professor Bone, an expert 
witness called by the Gas Light and Coke Company. 
Professor Haldane, another expert witness, called by 
the Gas Company, advanced the anaerobic fermenta- 
tion gas theory; that is to say, that the gas which 
accumulated in the Post Office Tube and which ex- 
ploded, was derived from the fermentation of decom- 
posing organic matter in the soil or from leaking 
sewers. It was estimated that 2000 cubic feet of 
fermentation gas would have been needed to produce 
the effects of the explosion. Very careful considera- 
tion was given to this theory, but ultimately the Com- 
missioners had no hesitation in discarding it for want 
of evidence that anaerobic fermentation was occurring 
in the neighbourhood either at all or on the requisite 
scale. ‘The Commissioners by this process of elimina- 
tion and also by reason of a volume of direct evidence, 
adopted the third alternative, namely, that the explo- 
sive agent was coal gas. Leakages of coal gas had 
been noticed for some time previously in the neigh- 
bourhood, and analyses of samples of air taken from 
points near the Post Office Tube after the explosion 
were held by the Commissioners to indicate that coal 
yas was present. It was estimated that 3000 cubic 
feet of coal gas would have been required to produce 
the effects of the explosion. On this point the Com- 
missioners were apparently much impressed by ¢ 


statement made by one of the gas company’s engi- | 
neers, namely, that the company lost by leakage from | 


0-5 to 1-0 per cent. of the total quantity of gas which 
it manufactured, or a maximum average of about 
14 cubic feet per mile of main per hour. The Commis- 
sion found it impossible to trace the precise source 
of the gas, but inclined to the belief that it arose from 
a gradual accumulation rather than from a sudden 
inrush as from a fractured main shortly before the 
first explosion. 


Thornycroft Extensions at Southampton. 


THE announcement is made that John I. Thorny- 
croft and Co., Ltd., of London and Woolston, have 
purchased the yacht-building works of Day, Summers 
and Co., Ltd., at Northam, Southampton, which firm 
recently went out of business, after nearly a century's 
connection with the ship and yacht-building business. 


4573. Instead of following the plan adopted in the 
past of waiting for the inhabitants of a given area 
to ask for current to be supplied to them, it is intended 
to lay down the mains to village after village, and 
then to invite the residents and farmers to avail them- 
selves of the supply. In order to bring the current 
within the means of cottagers, it is proposed to adopt 
the hire and hire purchase system of payment for the 
wiring and other equipment. It is estimated that 
the scheme can be made self-supporting in about five 
years, and to assist the Bedford Corporation it is 
suggested that the Treasury might be asked to make 
a loan to cover 75 per cent. of the deficit on working 
in the first four years, repayment of capital and 
interest to begin when the scheme becomes self-sup- 
porting. It is believed that the scheme would ulti- 
mately stimulate rural electrification on a large scale 
and tend to attract to the clearer atmosphere of the 
country many industries dependent on electrical 
power. 


An Interesting Motor Oil Tanker. 


On Monday last, April 8th, successful trials of the 
new motor oil tanker “ Irania”’’ were run on the 
Clyde. This 300ft., 2250 gross ton ship, which has 
been built for the Iranian Tanker Company, Ltd., 
of London, by the Blythswood Shipbuilding Com- 
pany, Ltd., of Scotstoun, is propelled by the first 
set of Richardsons-Westgarth double-acting, two- 
stroke oil engines to be installed aboard ship. A full 
description of the three-cylinder engine will be found 
in THE ENGINEER for March 8th, in which article the 
results of the test bench trials were given. On 
Monday last, during six runs over the measured mile 
at Skelmorlie, the machinery ran very smoothly and 
the usual manceuvring and steering trials were carried 
out with every success. At full power 1150 B.H.P. 
at 91 r.p.m. was developed, which gave the ship a 
speed of just over 1] knots. Mr. H. M. Macmillan, 
the managing director of the Blythswood Shipbuild- 
ling Company, Ltd., speaking at the luncheon after 
| the trials, paid tribute to the new all-British design 
of oil engine, which, he said, had more than fulfilled 
the hopes of the makers. In his opinion, the 
| ** Irania ’’ would continue to run for many years with 
her first installation of machinery and would continue 
to do economical work. Replying for Richardsons, 
Westgarth and Co., Ltd., Mr. George Clark, the 
managing director of the firm, stated that the object 
| which. his firm had set out to achieve, namely, the 
production of a new entirely British oil engine of the 
simplest, most economical, and efficient type, had 
been fulfilled. He did not say that the new engine 
| was better than any other type, but he thought it 
| represented a type which would ultimately become 
standardised. It was light in weight and occupied 
| small space, and on a reasonable basis of comparison 
he thought that the engine could be manufactured at 
a lower cost than other types now on the market. 
The design was such that the engine could be over- 
hauled very easily. 





In addition to the works referred to, Messrs. Thorny- | 


croft are also understood to have purchased an adjoin- 
ing 8 acres of land, with two slipways and fifteen 
berths. The acquisition of this new water frontage 
foreshadows a further development of the firm’s 
Southampton business which is in keeping with the 
rapid growth of the port. We understand that for 
the immediate future at least, the newly acquired 
yards will be employed for the laying up and repairing 
of yachts and other small craft. It is of interest to 
learn that the long-established business of Day, 
Summers and Co., Ltd., will not entirely disappear. 
That firm began work at Millbrook in 1834, and re- 
moved to the then new engine works at Northam in 
1837. Later on the adjoining shipyard was acquired, 
and the premises have been extended until they now 
oceupy about 17 acres, in addition to which there is 
a small engineering works near to the dry docks 
at Southampton. In the early days of the firm 
vessels were constructed for the P. & O. Line, the 
Royal Mail Line, and the Hamburg—Amerika Line. 
During the war period the firm’s slipways were in 
continuous use for the repair and overhaul of all kinds 
of small craft, and after the war the firm constructed 
some notable yachts, and also tugs and a paddle 
steamer for service between Southampton and the 
Isle of Wight. 


Rural Electrification. 


A SCHEME designed to demonstrate the practic- 
ability of supplying electricity to villages and farming 
areas is under consideration by the Development 
Commissioners, the Electricity Commissioners, the 
Ministry of Transport, and the Ministry of Agricul- 
ture. It is well known that several electricity under- 
takings, including those of the Chester Corporation 
and the Shropshire, Worcestershire and Staffordshire 
Electric Power Company, have already experimented 
with different schemes, and the proposal under con- 
sideration is to combine all the experiences of these 
undertakings in one demonstration, with a view to 
emphasising the possibilities of the extended use of 
electricity in farming areas. The area under con- 
sideration for this demonstration is a part of the 
Bedford Corporation’s supply territory, embracing 
« number of villages, mixed farms, and numerous 
country residences. At the last census the population 
of the area was 17,937, and the number of dwellings 





The Preliminary Railway Returns. 


Now that practically the whole of the railway 
business in Great Britain is in the hands of the four 
grouped companies, the respective annual reports, 
which are always available by the middle of February, 
enable a rough total of the year's results to be arrived 
at quickly. These results are given in the preliminary 
statement issued on Saturday, April 6th, which antici- 
pates the Railway Returns which appear in the 
autumn. They show that receipts fell from 202 
millions in 1927 to 194 millions in 1928, but as the 
expenditure was reduced from 160 millions to 154 
millions, the loss of 8 millions in receipts became a 
net loss of only 2 millions. The loss of business was 
practically all in freight traffic, as the receipts therein 
suffered a drop of 7 millions ; passenger receipts were 
also down, but only by less than 1} millions. A 
remarkable feature is that there were 22 million more 
passengers, but they were carried at reduced rates. 
A satisfactory feature, as indicating improved con- 
ditions of employment, is that the number of work- 
men’s tickets increased from 287 millions to 302 
millions. 





Wages in the Shipbuilding Industry. 


Ow Friday of last week, April 5th, a preliminary 
joint conference between the executive committee of 
the Shipbuilding Employers’ Federation and repre- 
sentatives of the various trade unions whose members 
are employed in the shipyards was held at Newcastle- 
upon-Tyne when the question of wages in the industry 
was discussed. The trade unions represented included 
not only those in the Federation of Engineering and 
Shipbuilding Trades, but also the craft unions of the 
shipwrights, plumbers, painters, and _ electricians. 
Mr. A. J. Campbell, of Glasgow, the President of the 
Shipbuilding Employers’ Federation, was in the chair, 
and the chairman on the men’s side were Mr. W. 
Sherwood, of the Federation of Engineering Trades, 
and Mr. W. F. Purdy, of the Shipwrights’ union. 
The trade union representatives put forward the 
contention that there had recently been a definite 
improvement in the amount of work in hand, and 
in the outlook, which justified the payment of 
increased wages to their members. The employers, 





on the other hand, it is known, hold that there has 


been a falling off in the number of recent orders and 
the effect of competition has a tendency to lower the 
contract prices. After a brief adjournment, during 
which time the employers and the men’s representa- 
tives met separately, the trade union representatives 
announced that they had decided to make an imme- 
diate formal demand for an advance in wages. No 
mention of a. particular sum was put forward at the 
preliminary conference, but on Tuesday last, April 
9th, it was announced that the executive committee 
of the Federation of Engineering and Shipbuilding 
Trades had decided to apply for an increase of 5s. 
per week for time workers, with an equivalent increase 
for piece workers. It is understood that the craft 
unions will make a claim for a similar amount. 


The Late Herr Karl Benz. 


By the death of Herr Karl Benz, which took place 
at Ladenburg, near Mannheim, last week, Germany 
has suffered the loss of one of the pioneers of 
her internal combustion engine and motor car 
industries. Herr Benz, who was over eighty years of 
age at the time of his death, came of humble parent- 
age. He was educated at the Gymnasium and 
Politechnicum in Karlsruhe, and began his career 
as a mechanic in a Karlsruhe machine shop, but by 
1871 he was managing his own small factory at 
Mannheim. Seven years later he produced his two- 
stroke cycle engine, and in 1883 the new firm of 
Benz and Co. was founded. The firm interested itself 
in the production of motor vehicles as well as engines, 
and in 1885 the first motor-propelled vehicle of Benz's 
design was completed. It was a_ three-wheeled 
machine, with a 2 to 3 horse-power, four-stroke 
engine running at 250 revolutions per minute. Speeds 
up to 10 miles an hour were soon attained, but no 
immediate progress was made, either in Germany or 
England with the motor car. Benz was, however, 
supported by French interests, and the vehicle was 
so improved that in 1888 a Benz car was exhibited at 
the Munich Exhibition. When the firm of Benz 
and Co. was made into a limited liability company 
in 1899, Herr Benz retired from active participation 
in the firm’s interests and lived in retirement. 


The Mid-East England Electricity Scheme. 


THE general manager of the Sheffield Corporation 
Electric Supply Department, Mr. 8. E. Fedden, has 
been appointed district engineer for the Mid-East 
England Electricity Scheme under the Central Elec- 
tricity Board, and will take up his duties at Leeds 
on May Ist. Mr. Fedden went to Sheffield in 1900, 
when he was appointed electrical engineer, and since 
those early days he has launched many big schemes. 
From year to year his department has been called 
upon to supply more and more current, and to-day 
the undertaking is recognised as being one of the most 
up to date in the country. Before going to Shef- 
field Mr. Fedden had had extensive experience. He 
was at one time chief engineer and manager to the 
Greenock Corporation ; in 1893-94 he was mecha- 
nical engineer to a silver mining company in Nevada ; 
and from 1894 to 1898 he was chief assistant engineer 
of the Edinburgh Electric Light Works. He also held 
a position with the Thomson-Houston Company of 
America. He has held many important positions in 
various technical societies, including the presidency 
of the Associated Municipal Electrical Engineers. 


Boiler Explosions. 


THERE are several features to which attention may 
be called in the report for the year ended December 
3lst, 1927, on the working of the Boiler Explosions 
Acts, which report has just been published by his 
Majesty's Stationery Office. In the first place, the 
number of explosions dealt with by the Board of 
Trade during the year, namely, 79, was the highest 
since 1912. The number of lives lost by these explo- 
sions, namely, 20, was the highest, with one exception, 
and the number of persons injured, namely, 66, the 
highest, without exception, recorded in any year 
since the end of the war. Of the 79 cases dealt with, 
36 related to boilers, &c., which were inspected and 
insured by various companies and associations, and 
32 related to boilers, &c., which were not inspected 
and insured by anyone. There were, in addition, six 
cases of explosions of boilers, &c., which had been 
inspected only and five which had been insured with- 
out inspection. The total number of “ inspected ” 
cases was therefore 42 and of “ uninspected ”’ cases 
37. The Boiler Explosions Acts apply, as is well 
known, to many kinds of steam-containing appliances 
besides steam generators or boilers proper. They 
cover, for instance, explosions occurring in steam 
pipes, hot plates, valve chests, steam-jacketed pans, 
and so forth. Dividing the cases into explosions of 
boilers proper and of other steam-containing vessels, 
we find that the “inspected” steam generators 
fared worse than the “ uninspected”’ clags, with 
"25 cases to 10. On the other hand, there were 27 cases 
of explosion among uninspected steam-containing 
vessels other than boilers proper to 17 cases among 
inspected vessels of the same category. It is probable 
that the number of inspected steam generators in 
the country far outweighs the number of such boilers 
which are uninspected. The relatively high absolute 
figure for explosions among inspected boilers there- 





fore corresponds to a relatively low percentage figure. 
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Development of the Ljungstrom 
Locomotive. 
No. ITI.* 
THE SECOND LsuNGSTROM LOCOMOTIVE. 


Messrs. Nydqvist and Holm, the well-known 
Swedish locomotive builders, had followed the deve- 
lopment of the Ljungstrém locomotive with close 


and constructed to use oil as fuel. It differed in some 
important respects from the first locomotive, notably 
as regards the arrangement of the condenser and the 
design of the gearing. The principle of the condenser 
remained exactly as before, but the flattened tube 
elements, instead of being fixed like rafters above the 
condenser car, were arranged vertically at the sides. 
This is apparent in Fig. 4, which shows the con- 
denser and turbine. The fans were also made to 
draw air inwards through the elements, instead of 





being urgent, the locomotive was dismantled as far 
as necessary for transport, and on October 14th it 
was shipped to Buenos Aires, to be re-erected at the 
locomotive shops of the State Railways at Tafi Viejo. 

At this point it will be well to refer to some of the 
principal clauses of the contract under which the 
locomotive was supplied. The machine was specified 
to be fit for both goods and passenger service on the 
lines of the Argentine State Railways. The track on 
which it was to work was 1 m. gauge, and the loco- 














FIG. 3—LJUNGSTROM LOCOMOTIVE 


attention and their engineers had taken part in several 
of the trials. So impressed were they with its possi- 
bilities that they acquired a licence from the Ljung- 
stré6m Company in February, 1923, and almost imme- 
diately afterwards secured orders for two turbine loco- 
motives, one an express passenger engine for the 
Swedish State Railways, and the other a goods engine 
for the Argentine State Railways. Designs for the 
former were submitted to the Swedish Railway 
Department in September, 1923, but by arrangement 
with the Department the energies of the builders 
were soon after transferred to the design and con- 
struction of the Argentine locomotive, as the delivery 
of that machine was the more urgent. 

The general arrangement of the Argentine locomo- 
tive is shown in a Supplement, and a photograph 
of it, taken after re-erection in Argentina, is 
reproduced in Fig. 3. The main particulars 


blowing it outwards through them as before. The 
arrangement of fans at the top of the condenser car 
is shown in Fig. 5. It was hoped by this change to 
get a better distribution of the cooling air, but 
although anticipations in this respect were hardly 
realised, the new arrangement possessed decided 
structural advantages. As regards the gearing, the 
double reduction gear with a jack shaft drive to the 
coupling-rods, which was employed on the first loco- 
motive, was replaced by a treble reduction gear. 
The last wheel of the latter was mounted elastically 
on its shaft and the shaft was connected to one of the 
driving wheels by a linkage to allow of relative motion 
of the gearing and axle. The arrangement is illus- 
trated in Fig. 7. on page 399. With a turbine 
speed of 10,000 revolutions per minute, the driving 
wheel revolved at 309 revolutions per minute, the 
speeds of the intermediate shafts being 2611 and 














FiG. 4--CONDENSER CAR OF ARGENTINE LOCOMOTIVE 


of the machine are given in Table V. below: 
TaBLe V.—Principa!l Dimensions of Ljungstrém Locomotive for 
the Argentine Railways. 

Diameter of driving wheels 4ft. 10in. 

GOMBD .. ce ce ce (oe lee , 3ft. 3fin. 

Overall length of locomotive .. .. .. 70ft. 

Weight in working order, boiler car. . - 130,000 Ib. 

Weight in working order, condensercar .. 140,000 Ib. 

Weight in working order, whole engine 270,000 Ib. 

Weight of whole engine without coal or 
water o° . 

Weight on drivers 

Maximum speed. 

Steam pressure 

Tractive effort ‘ 

Boiler heating surface (fire-box) 

Boiler heating surface (tubes) 

Boiler heating surface (total) 

Superheater surface .. 

Air preheater surface 

Condenser cooling surface 

Ojl capacity i 2 , 

Water capacity (boiler car) 

Water capacity (condenser car) 

Continuous power at rail 


220,000 Ib. 
115,000 Ib. 

40-8 miles per hour 
280 Ib. per sq. in. 
33,000 Ib. 

129 sq. ft. 

947 sq. ft. 

1076 sq. ft. 

618 sq. ft. 

8600 sq. ft. 
21,700 sq. ft. 
14,300 Ib. 

11,040 Ib. 

12,150 Ib. 

1750 B.H.P 


The engine was built for a metre-gauge railway, 


* No. I. appeared April 5th. 


815 revolutions respectively. For reversing, an idle 
wheel and pinion were interposed between the second 
and third motion shafts. This arrangement avoided 
the necessity of the cross-cut helical gears typical of 
the former design. Reversing was effected by a 
crank handle and screw, exactly as in an ordinary 
locomotive, the wheels being engaged and disengaged 
by the rotation of the excentric bearings of their 
shafts. The whole of the oil-operated reversing gear 
of the first locomotive was thus exchanged for a 
purely mechanical gear, with a great increase in 
simplicity. A rotary Ljungstrém air heater, seen 
partly erected in Fig. 6, was placed in front of the 
smoke-box, giving the front of the finished engine the 
appearance shown in Fig. 8. 

The construction of the locomotive was completed 
by the beginning of September, 1925, but as no suit- 


able dynamometer existed at the works of Nydqvist | 


and Holm, and there was no length of metre-gauge 
track available in Sweden, little could be done in the 
way of testing. The boiler, with oil burners designed 
by the Ljungstrém Company, was, however, tested, 
an efficiency of 87 per cent. being recorded. Tests 
on the condenser were also very satisfactory. Delivery 


FOR ARGENTINE RAILWAYS 


motive was to negotiate curves of a minimum radius 
of 150 m.—492ft. —and a gradient of 20 per thousand 
or 1in50. Atractive effort of 14,.000kilos. 13-78 tons 














Fic. 5- View ON TOP OF CONDENSER CAR 


on the draw bar was to be developed, and a maxi- 
mum speed of 65 kiloms.-40-4 miles—per hour 
attained. The total weight of the locomotive m 














FiG. 6—ROTARY AIR HEATER ON ARGENTINE 
LOCOMOTIVE 


running order was to be 120,000 kilos.—118 tons— 
the maximum weight per axle 12,500 kilos.—12-3 
tons. The total adhesive weight on the four coupled 


axles was to be 50,000 kilos._—49-2 tons—and this 
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weight was not be exceeded on a 4 m.—13- lft.— 
length of track. The total wheel base of the machine 
was to be about 16-60 m.—54-5ft.—and firing was 
to be done with fuel oil. The locomotive was to be 
able to operate successfully at any tractive effort 
and speed up to the maximum, to start with full load, 
and be easily controllable as to speed and power in 
either forward or backward running. 

Acceptance of the engine was to depend, amongst 

















“THe Enoincer” 


Fic. 7—-TRIPLE 


other things, on the results of four official trial runs 
between Tucuman and Santa Fé, or vice versd, a 
distance of some 495 miles each way, with trains 
demanding the full power of the locomotive. These 
test runs were to take place respectively in spring, 
summer, autumn, and winter, so that all climatic 
conditions and temperatures would be experienced. 
The water consumption was guaranteed not to exceed 
88 gallons per hour, with a margin of 10 per cent., and 
the locomotive was to make the whole run without 














FiG. 8—FRONT VIEW OF LJUNGSTROM LOCOMOTIVE 
FOR ARGENTINE RAILWAYS 


needing to take aboard any fresh water. The economy 
as regards fuel consumption was guaranteed to 
amount to a saving of 50 per cent. in fuel oil over the 
consumption of the piston locomotives supplied by 
one of the leading American firms in 1924 for the same 
duty. This fuel saving, however, was only guaranteed 
during the cold season; during the hot weather a 
saving of 40 per cent. was guaranteed. The engine 
was also to develop an effective power of 1600 B.H.P. 
at the draw bar. 

The locomotive was re-erected at Tafi Viejo in 





February, 1926, and made its first trial trip on the 
18th of that month, running to Tapia and back, a 
distance of some 17 kiloms. each way. After that, 
it was on the road almost daily. The long Tucumén-— 
Santa Fé trip was made on March 13th, and the return 
journey on the 18th, the 495 miles being covered in 
22 hours running time on the outward journey and 
in 20} hours on the return. The first of the four official 
test trips was made on March 23rd in the direction 


heaviest train pulled on any of the trials was one of 
1779 tons exclusive of the engine, and under the con- 
ditions existing the locomotive was never able to 
develop the 1600 B.H.P. at the draw-bar which had 
been promised by the contractors, although long 
distances were covered at speeds over 40 kiloms. 
per hour with a load of 1601 tons behind the engine. 

The experience with the locomotive during its 
first year’s operation was very satisfactory, its par- 























Tucumén-Sante Fé. Tucuman is 1386-5ft. above 
sea level, and the road falls irregularly from there 
to La Aurora, the descent being some 816ft. in 96 
miles. The remaining 400 miles are mostly on a very 
slight down grade to Santa Fé, which is 67-9ft. above 
sea level. The worst gradie it to be encountered on 
the whole journey was one of 8-3 per thousand. The 
engine started off with a 684-ton train, but after going 
about 25 miles a coupling broke, causing a delay of 
three hours and the leaving behind of a part of the 
train. The j urney was continued with 652 tons to 
La Aurora, 64 miles further on, where the load was 
increased to 722 tons. After hauling this to Anatuya 

111 miles—the engine proceeded with 1100 tons 
behind it to San Cristobal, a further 172 miles, and 
picking up another 100 tons there it completed the 
remaining 123 miles or so of its journey with a load 
of 1200 tons. The actual running time was 23 hours 
20 minutes, during which time 460,660 ton-miles 
were worked, with an oil consumption of 1695 gallons 
and a water consumption of 1343 gallons. The 
dynamometer record showed tractive efforts up to 
15 tons at starting and between 11 and 12 tons when 
the train was under way. 

It will aid the reader to get a general idea of the 
performance of the locomotive to summarise the results 
of the four test runs which are therefore presented in 
a concise form in Table VI. 

Tasie VI.—Offcial Trials of Ljungstrom Locomotive on Argentine 
Railways. 


Date of trial 233/26 13/626 17/9/26 23/11/26 


Length of run, kiloms. 797 797 797 797 
Speed including stops, 

kiloms. /hr. so oof O88 34 16-9 1S 
Speed, excluding stops, 

kiloms. /hr. 45 41 34-8 35-3 


Work done by engine, 
ton-kiloms. .. 741,302 733,820 1,277,500 1,051,449 
Oil consumption per 


1000 ton-km., kilos. 10-0 12-0 7-0 8-0 
Oil consumption per 

kilometre, kilos. = 10-0 12-0 14-0 14-0 
Oil consumption per 

hour, kilos. vo. sal O08 240 225 210 
Water consumption per 

1000 ton-km., kilos. 9 12 s 12 
Water consumption per 

kilometre, kilos. - i) il 12 15 
Water consumption per 

hour, kilos. «+ «+ 205 230 190 230 
Average temperature in 

sun, deg. Cent. sof SF 28 31 39 
Average temperature in 

shade, deg. Cent. .. 29 21 20 32 
Vacuum, max.,mm.Hg. 550 620 590 550 
Vacuum, min.,mm. Hg. 500 550 520 500 


It was never possible to arrange for a constant load 
throughout the whole of a trial. Even had the 
freight been available it is doubtful whether a com- 
plete journey could have been made without incidents, 
since broken couplings, derailments of cars and hot 
axle-boxes occurred on every one of the official trials 
and accounted for much time wasted on the road. The 








REDUCTION GEAR FOR ARGENTINE LOCOMOTIVE 


ticular advantage over the piston engines being its 
great economy in water. On the line from Tucumén 
to Sante Fé there is a stretch of 250 miles which is 
totally lacking in water, and to negotiate this the 
ordinary locomotive had to haul 100 tons of water, 
in addition to that in their tenders. Furthermore, 
where water was available on the system it was often 
exceedingly bad for boiler feed, and serious corrosion 
of boilers, resulting in several explosions, had been 
caused by it. The water consumption of the Ljung- 
strém locomotive was so small that it could easily 
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Fic. 9 COMPARISION OF PERFORMANCES OF 
LJUNGSTROM PISTON LOCOMOTIVE 


have been supplied by evaporation, but although this 
practice was not resorted to, there was neither corro- 
sion nor deposit in the boiler after the year’s service. 
The diagram Fig. 9 shows some of the trial results 
in a graphical form, and there are also given for com- 
parison the corresponding performances of a piston 
locomotive. It will be seen that the turbine locomotive 
made a considerably higher mean speed and con- 
sumed only about half the fuel per ton-mile. Its 
water consumption is seen to be only from 3 to 4 per 
cent. of that of the piston locomotive. The ability 
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of the Ljungstrém locomotive to start and haul 
very heavy trains was another point in its favour. 
This characteristic was very useful during the 
periodical transport of sugar, when accumulations of 
goods oceurred along the line and taxed the resources 
of the traffic department to the utmost. At such times 
the Ljungstrém locomotive was used to clear up the 
traffic. As regards the economy of fuel and water 
promised by the contractors, the railway authorities 
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Fic. 10 LJUNGSTROM 


were satisfied that the guarantees had been more than 
fulfilled. 

Before leaving the Argentine locomotive we will 
refer in a rather more general manner to its perform- 
ances.as a thermodynamic machine. Fig. 10 is drawn 
to show in a graphic manner what becomes of the 
total heat generated by the fuel. The total boiler 
losses are computed at 18 per cent., giving a boiler 
efficiency of 8¢ per cent. The auxiliaries absorb 
6-3 per cent., of which more than half is used to pro- 


vide power for the condenser fans. The resistance 
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regarded as consisting of two parts. First, there is a 
quantity independent of the train weight and depend- 
ing only on the conditions of the run, and, secondly, 
there is a quantity of 6 kilos. of fuel per kilometre for 
each thousand tons hauled, whatever the conditions 
of the run. The lines radiating from the origin of the 
diagram serve to furnish a comparison between 
different results. They have been drawn in the follow- 


ing way. It will be seen from the diagram that the 
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LOCOMOTIVE HEAT FLOW DIAGRAM 


best performances recorded for the locomotive indi 
cate that with the maximum train weight of 1800 
tons the fuel consumption would be 14-0 kilos. pet 
kilometre. If the consumption had been directly 
proportional to the train weight, as theoretically it 
would be, the best fuel consumption per kilometre for 
any train weight would be given by the line marked 
‘* 100 per cent.” If the result of a trip was represented 
by a point falling on some other line —say, for example, 
the line marked ** 200 per cent.’’--it would indicate 
that on this trip the fuel consumption per kilometre 
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Fic. 11 


of the locomotive itself accounts for 3-5 per cent., 
and the heat rejected to the condenser is 60-5 per 
cent. The useful power at the draw-bar is equivalent 
to 10-9 per cent. of the heat of the fuel, and if we 
include the work of overcoming the locomotive 
resistance a useful work, the overall efficiency of the 
whole machine works out to 14-4 per cent., or approxi- 
mately double that attained by a piston locomotive. 

Fig. 11 is of particular interest. It is a diagram on 


which the oil consumption per kilometre has been | 


plotted against the train weight for nineteen trips 
including the four official trial runs. It will be seen 
that the fuel used per kilometre is a linear function 
of the train weight. The best results, which include 
two of the official trials, are represented by the lower- 
most of the three full lines, the equation to which is 
Ff = 2-9 -+- 6-15 W, where F is the oil consumption 
in kilograrnmes per kilometre and W is the weight of 
the cars hauled in thousands of tons. The line 
representing the worst results, amongst which are also 
included two of the official trials, is given by the 
equation 


F 5°5 6-0 W, 
while the mean of the whole series is 
F 4-2 6-OW. 


lt is very interesting to note from the equations 
that the fuel consumed per train kilometre can be 
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000 
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FUEL CONSUMPTION OF LJUNGSTROM LOCOMOTIVE AT VARIOUS LOADS 


was twice that which the locomotive would have 
required under the best conditions of working and 
assuming that it had no constant losses. 

(To be continued.) 








Broken Wires in Suspension Bridge 
Cables. 


By the courtesy of our contemporary Engineering | 


News-Record we are enabled to reprint in full an 
** Broken Wires Cause Rejection of 
Cables on Mount Hope Suspension Bridge,’ which 
appeared in the issue of that journal for March 28th 
last. As will be seen, breakages in the wires of the 
cables have not only been discovered in the Mount 
Hope Bridge, but also in those of the much larger 
Ambassadors Bridge which is being erected over the 
Detroit River between the United States and Canada. 
It so happens that we had, ready for publication, an 
latter structure, and it is 


article entitled 


article describing the 


| printed on page 403 of this issue. 


** Discovery of a number of breaks in the wires of 


the main cables of the nearly completed Mount Hope 
suspension bridge, near Bristol, R.I., on February 
22nd, and the subsequent discovery of many addi- 
tional breaks have led to an order to take down the 
suspended span and to replace the cables with others 
of approved quality. Emergency repair work on the 
broken cable wires has been conducted under pressure 
during the past three weeks, and at the same time a 
considerable load of floor forms and reinforcing steel 





in place on the span has been removed. A few breaks 


|of apparently similar kind are reported to have 


occurred in the wires of the Ambassador suspension 
bridge at Detroit, whose cables are of similar con- 
struction, but which has not progressed as far toward 
completion as the Mount Hope bridge. Work was 
halted on the Detroit bridge March Ist pending full 
study of the situation. 


STATEMENT BY BriIpGE COMPANY. 


* C. Philip Coleman, president, Mount Hope Bridge 
| Company, on March 25th issued the following state 
ment : 

‘On account of defects that have developed in 

| the cables of the Mount Hope bridge, our engineers 

have condemned the cables and have ordered their 

|} prompt removal and replacement. This step, 

although it will mean an appreciable delay in the 

opening of the bridge, is endorsed and approved 

by the officers of the Mount Hope Bridge Company 
and by the contractors. 

* Recognising the trust reposed in them by the 
public, neither the officers and engineers of the 
company nor the contractors wish to take any 
retaining in the structure an element 
which any question has 


chances by 
regarding the safety of 
arisen. 

‘Our contractors. the MeClintic-Marshall 
pany, have assured us that they will do all that is 
necessary to deliver to us the completed bridge in 
condition and form entirely satisfactory to us and 
our engineers. By reason of the fact that the neces- 
sary work of revision is difficult and unusual, it is 
impossible to determine definitely the time that 
will be required. It is now estimated that there 
will be a delay of approximately six months, and 
if this is correct it means that the bridge can be 
opened about November 15th, 1929, instead of 
May 15th, as anticipated.’ 


Com 


A Private TOLL SrrucTURE. 

* The Mount Hope bridge is a private toll structure 
connecting Bristol and Portsmouth, R.1., and pro 
viding a link in a highway between Providence and 
Newport. It has a central span of 1200ft. and utilises 
two Llin. cables each with seven strands of 350 No. 6 
heat-treated and galvanised wires. The heat-treated 
wire (also used at Detroit), while differing only 
slightly from ordinary cold-drawn wire in ultimate 
strength, has a yield point of about 85 per cent. of 
the ultimate instead of the usual 65 per cent. 
(190,000 Ib. per square inch instead of 144,000 Ib. 
per square inch.). Cable spinning began on September 
10th, 1928, and was completed October 25th, followed 
by the completion of the main and side span trusses 
and floor system on January 15th, 1929. At the time 
of the discovery of the breaks in the cable, forms and 
reinforcing rods were on the bridge deck in consider 
able quantities preparatory to pouring the concrete 
slabs and the cables were stressed to about 32,000 Ib. 
per square inch, as compared with their ultimate 
working stress of 80,000 Ib. per square inch with the 
bridge completed. 

* The original specifications for the Mount Hope 
bridge contemplated the use of cold-drawn wire such 
as has been used on suspension bridges heretofore. 
However, the specifications were changed to admit a 
new heat-treated cable wire which had shown excel- 
lent results under severe test conditions and had been 
adopted for the Detroit suspension bridge, and later 
this wire was approved for use on the Mount Hope 
bridge. 


CHANGES IN SPECIFICATIONS. 


** In changing the specifications as originally drawn, 
the ultimate strength was raised from 215,000 lb. to 
220,000 lb. per square inch. The specified elongation 
of 4 per cent. in 10in. remained unchanged. The 
elastic limit, however, was raised to 190,000 lb. per 
square inch, and the bend test, which had originally 
| provided for bending the wire around a rod of lin. 
diameter, was changed to the requirement that it be 
bent around four diameters of the wire without 
| damage, after tests had shown that the wire could be 
| bent satisfactorily around one diameter. The minimum 


| reduction in area was placed at 30 per cent. The wire 
passed all of these specified requirements to the satis- 
faction of the engineers and the contractors. Modjeski 
and Chase carried out the wire inspection for the 
engineers in conjunction with their inspection of the 
wire for the Detroit bridge. 

* During the handling and spinning of the cables, it is 
said, nothing unusual threatened or developed and 
it was not until January, with the main span steel 
erection well under way, that an inspector found three 
broken wires in the Bristol anchorage near the 
tangent point where the wires leave the strand shoe. 
This was not thought serious until on February 22nd 
many additional broken wires were discovered in one 
of the strands in the Bristol anchorage. This led to 
an order to cease work on the bridge and to immediate 
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preparation for repairing the structure in the interests knowledge of steel. At the moment, however, it is 


of safety. 

“A careful examination of the cables made by 
inserting a hook into the splayed part of the cable 
and pulling out each individual wire revealed between 
300 and 400 breaks, each affecting two cable wires. 
The largest number of breaks occurred in two strands, 
one in each cable and localised at opposite ends of 
the cables. There were comparatively few breaks in 
the other strands. In the most seriously affected 
strand about 250 of the total of 350 wires were broken. 
Constant examinations of the cables have been main- 
tained to date in order to detect any additional 
breaks as they occur. 

** An important factor in connection with a majority 
of the breaks is that they are localised very near the 
tangent point on the shoe. The spinning operations 
were unusual in only one particular, that before 
looping the wires around the shoe they were pre- 
formed to the strand shoe diameter of 19in. by bend- 
ing them around a sheave 9}in. in diameter fastened 
to the top of the shoe. 


“In repairing the breaks the broken loops were | 


removed and replaced by new loops made of cold- | 


drawn wire about 20ft. long threaded at each end for 
splicing. The structure is thus temporarily safe and 
the constant inspection of the cables is being con- 
tinued. 

“In carrying out the order to remove and replace 
the cables it will be necessary to take down the main 
span floor steel, the stiffening trusses and the sus- 
pender cables, and then remove the cables, after 
which new cables must be spun and the suspended 
steel work re-erected. 


Work on Detroit Bripck HALrep. 


‘A few wire breakages have also occurred on the | this additional power can be 


Ambassador bridge at Detroit, but these were not 


considered significant until the breaks were disclosed | 
All work on the Detroit bridge was | 


at Mount Hope. 
halted March Ist, at which time about 25 per cent. 
of the floor beams had been attached to the suspenders 
on the main span and stiffening truss erection had 
just been begun. 


«The Detroit bridge is a considerably larger structure | 


than the bridge at Mount Hope having a central span 
of 1850ft. carried by two cables each of thirty-seven 
strands of 206 No. 6 heat-treated and galvanised 
wires shipped from the same plant and presumably 
from the same stock as those at Mount Hope. At the 
present stage of construction the Detroit cables are 
stressed to only 10,000 lb. per square inch, as com- 
pared with their ultimate working stress of 84,000 Ib. 
per square inch. Work on the Detroit structure is 
nearly a year ahead of schedule, hence a delay at 
the present time should not postpone opening of the 
bridge.* 

“The Mount Hope bridge is being built by the Mount 
Hope Bridge Company, for which Robinson and 
Steinman, New York City, are consulting engineers. 
The Detroit bridge is being built by the Detroit- 
International Bridge Company, for which Modjeski 
and Chase, also of New York City, are acting as con- 
sultants. The McClintic-Marshall Company, Pitts- 
burgh is the engineer and contractor on the Detroit 
bridge and is the general contractor on the Mount 
Hope bridge. The cables on both structures were 
erected by the Keystone State Corporation, Phila- 
delphia ; the wire was manufactured by the American 
Cable Company. New York. For the MeceClintic- 


Marshall Company, L. 8S. Moisseiff, New York City, | 


and Monsarrat and Pratley, Montreal, are consulting 
engineers.” 


Commenting on the foregoing our contemporary 
remarks :——‘* In view of the cable trouble at the Mount 
Hope suspension bridge, reported this week, it is 
gratifying to note the promptness of the engineers 
and contractors to decide on complete replacement 
of the present cables despite the great cost and delay. 
Without such replacement doubts as the safety of the 
bridge would be likely to remain. The sensational 
wire breakages reported are a reminder of the fact 
that the adoption of new materials and processes 
sometimes brings unpleasant surprises. 
behaviour of any material is a complex matter, and 
prediction of future behaviour from the limited 
number of tests which can be applied in advance is 
something less than certain. The laboratory cannot 
reproduce all the conditions which a material may 
meet in service. Moreover, the proper methods of 
manipulation of the material often have to be evolved 
through long-time-trial and experience. For example, 
the cable wire used in the two bridges mentioned 
displayed amazing toughness and deformability in 
laboratory tests—it could be coiled into a close helix 
without cracking ; yet the breaks which developed 
in the field, occurring after a considerable time and 
under quiescent conditions, suggest brittleness or 
else a change in the material in the course of some 
months. At the points where the breaks occurred the 
wire had been subjected to an unusua] manipulation 
by giving it a sharp bend in order to form it to the 
contour of the cable strand shoes, but to what extent 
this was a factor in the case is not yet known. Full 
explanation of the trouble which has developed will 
no doubt add important chapters to present-day 


* We now hear that, on the day following the publication of 
the foregoing, the official announcement was made that the 
suspended span of the Ambassador bridge was to be taken down 
in order to replace the cables,—Ep. Tur E. 


The service | 


proper to remark that these wire breakages have no 
bearing on the safety of existing suspension bridges, 
or indeed on the safety of suspension bridges in 
general. From earliest days suspension bridges have 
been among the safest structures man is capable of 
building, and this renown has been amply confirmed 
by the experience of centuries. That new materials 
and processes have brought serious trouble to two 
bridges under construction in no way lessens this 
reputation.” 








Institution of Naval Architects. 
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At the morning session on Friday, March 22nd, 
Engineer Rear-Admiral W. Scott Hill presented a 
paper on ‘‘ Powdered Fuel for Ships,” from which 
we abstract the following :— 


POWDERED COAL FOR SHIPS. 


After outlining the present position with regard to powdered 
fuel aboard ship and the advantages accruing from the adoption 
of this system of firing, the author states that the essentials 
for a successful installation on board ship are—a suitable mill, 
a convenient method of moving the powdered fuel from the 
mill, a satisfactory distribution system to the burners, and an 
efficient means of removing any soot deposit from tubes and 
uptakes. 

The arrangement for handling the coal to the mills, for crush- 
ing at some stage between the bunker and the mill, and the 
supply of heated air to the furnace, are in themselves quite 
straightforward propositions for the naval architect and marine 
engineer. 

These essentials involve in the case of ss. ‘ Hororata,”’ for 
instance, the provision of 125 H.P. for one-half of the ship's 





boilers, ¢.¢., 250 H.P. for the 6000 S.H.P. of the ship or about 
| 4 per cent. additional power. There is no doubt whatever that 
obtained easily in any well- 


| thought-out conversion from existing hand firing. 
| 


Results claimed so far indicate a substantial fuel economy, 
and several makers are now ready to prove to shipowners that 
they may adopt the method with assured economic advantage, 
In any vessel specially designed, the size of the boilers can be 
reduced, the bunkers suitably arranged, and the stokehold 
space reduced to that usual in oil-fired ships. 
| Many of the bogies of early days have been laid, notably the 
| danger of inflammability. Powdered coal is only inflammable 
when mixed with air in the right proportion, and is not a source 
of danger when lying on hot floor plates, as oil has proved to be. 

Coal Handling from Bunker to Mill.—-The coal storage must 
be so arranged that a minimum of hand trimming is required ; 
indeed, in large ships mechanical handling is advisable, and for 
some years to come crushers must be fitted if the ship is to be 
able to take coal anywhere. The naval architect can greatly 
simplify this problem in an original design, and there are plenty 
of crushers and mechanical conveyors available which can be 
readily adapted to sea service. 

The Mill.-—The mill is the vital portion of the apparatus, but 
as the space it occupies, its weight, and cost discourage duplica- 
tion, that mill which proves the most reliable in service will 
be the winner, even should the first cost be greater. In spite 
of the prejudice against electric motors in or near a ship's boiler- 
room, electric drive is preferable, since it is essential that the 
mill shall be unaffected by steam fluctuations, and also that, 
should it choke it will automatically “‘ cut out "’ without break- 
ing any part of its mechanism. When the mill stops, the flame 
goes out and the mill therefore must be as reliable as the oil 
pumps in an oil-fired vessel. 

This problem is being tackled very ingeniously in America 
by the use of a combined mill and burner, but no authoritative 
results are yet available. 

The Burner.—The burner is the feature which has attracted 
popular attention, but it is doubtful if the design is really of such 
=e as that of the mill. 

Several burners are now in regular use in ships fitted to burn 
powdered coal. Time and experience alone will show which has 
the greatest advantage in practice. 

Distribution.—Distribution—that is, the proper sharing of 
the mill's product between the burners in use—-continues to be 
the most difficult practical problem. Exhaustive trials have 
been made in the United States of America of various mechan- 
isms. The object in all cases is to “churn up” the coal-laden 
air immediately before any division, into two or more streams, 
either by mechanical means or by air jets. In the two British 
ships now running, the use of another power-consuming acces- 
sory mechanism has been avoided by the careful stream-lining 
of pipes, by the use of the Venturi principle, &c., with increas- 
ing success. 

One of the legacies of the cheap coal age is the existence of a 

rejudice against the use of additional instruments in the 
iler-room of « ship. In electrical power stations:an outfit 
of instruments ix usually fitted, which to many old-fashioned 
hanical engineers, appears more suitable for a laboratory, 
but there is no doubt it is an example which must be followed on 
eg ee when powdered coal or mechanical stokers are in use. 
isposal of Ash.—The disposal of ash has been found to be 
much less difficult than was feoved. Originally it was generally 
thought that in order to avoid any possibility of liquid slag, 
coal of a high fusing point was essential, but in practice little 
difficulty has been found in the furnaces of cylindrical boilers 
in dealing with such slag. The slag is raked out at intervals 
in a liquid form on to the floor plates, and broken up on harden- 
ing for disposal overboard. The “‘ Stuartstar "’ and *‘ Hororata,” 
both of which were designed to deal with a certain amount of 
liquid ash, have suffered no serious inconvenience from this 
cause. It has been found to be very important to avoid great 
changes in the velocity of the gases carrying the solid ash particles 
at any point on their route’ from the furnace to the funnel, 
Soot blowers have been fitted in all cases up to date for 
periodical removal of deposited ash while under way, but the 
experience of the “ Stuartstar ” is that their use can be largely 
dispensed with if proper care is taken in the arrangements to 
avoid sudden changes of velocity of the gases. An induced- 





| draught fan has now been fitted in this ship for use if, from any 


cause, the draught from the combustion chamber tends to 
become sluggish, and there are indications that it will achieve 
its purposes. 

Althqugh the pneypwtic distribution of the fuel is regarded 
as the best yet available, a system of injection of the coal dust 
is under trial. In eg arrangement the coal-laden air does not 
pass through the fan, but is carried along in the air induced by 
the draught from an injector, and this system presents many 
interesting possibilities. 

Coaling Ships.—To meet the growing appreciation of the 
economy that is possible by the use of coal in place of oil for 
shipping generally, the coal trade must be ready to provide coal 
of guaranteed quality and size as a matter of course. Granted 
this certainty of provision of a coal of guaranteed maximum size 
and standard quality, it is not a difficult matter to very greatly 
reduce the amount of dirt and inconvenience associated with the 
work of bunkering by moving the coal mechanically in covered 





* No. III. appeared April Sth. 





conveyors. Pneumatic coal handling is no doubt the ideal 
method, and is now a proved success in many places. To make 
the best use of it, however, it is necessary that the openings in 
the bunkers should be designed with this method in view. 

I have now sketched, as I undertook to do, the general 
position of powdered fuel for ships. There is much more to be 
done, especial] y in obtaining further knowledge of the range 
of suitability of different coals, and the relative costs of pulveris- 
ing them. Already a large number of varieties of coal have been 
tried out by the mill makers, and a lesser number by actual 
burning, and the indications are that any good coal can be 
pulverised and burnt satisfactorily. 

In Appendix I. a bibliography of the more important articles 
dealing with powdered coal on shipboard is given, and also a 
list of vessels fitted or about to be fitted with powdered coal 
firing is included in the paper as evidence of the rapid develop- 
ment since eighteen months ago when the ss. “ Mercer "’ stood 
alone. With one exception these vessels are fitted with Scotch 
boilers, and one would like to have been able to note an exten- 
sion of the use of water-tube boilers and high pressures. Not 
unnaturally, private enterprise, in seeking to improve existing 
practice, hesitates to take more than one step at a time, and 
though at the moment there are many modifications and devices 
being tried to improve the coal-fired steam engine, one notes 
that there has as vet been no one courageous enough to venture 
on the ideal coal-fired steamship embodying all the known 
economies resulting from high-pressure steam, most recent 
turbine practice, the best auxiliaries, and the best method of 
coal combustion, though all these steps have been taken in 
individual cases. 

It remains a pious hope that in the national interest some 
ships will be built at an early date combining all these advan 
tages and demonstrating quite clearly that this country can with 
advantage to itself revert to the use of its own natural source of 
energy. 

The “ Stuartstar ’ has arrived and the “ Hororata”’ is now 
on her way to Eng!and, and their owners will no doubt make the 
results known in due course. In the case of the “‘ Stuartstar " 
the owners are satisfied that an economy of 15 per cent. in coal 
consumption has been achieved in the converted boilers. 


Engineer-Captain Brand, opening the discussion, 
said that he was in general accord with almost 
everything the author had stated in the paper. 
With regard to power, the amount of steam absorbed 

-compared with the amount generated—for grind- 
ing coal, conveying it and burning it, amounted under 
guarantee to from 2} to 3 per cent., the maximurn 
being 3 per cent. He had noted the author's trite 
remark that when the mill stopped the flame went 
out. The stopping of the mill was not a remote con 
tingency. In order to avoid breakdown, he himself 
had followed the lines which had been adopted almost 
since the inception of powdered fuel firing, of inter- 
posing a bin between the pulveriser and the burner, 
and making the burning and feeding apparatus of 
such a nature that breakdown could not occur, since 
they were driven from either side—electricity on the 
one side and steam on the other. In the event of a 
breakdown on one side, a dog clutch was inserted 
and the other side picked up immediately. He had 
always advocated the bin and feeder system, and 
would continue to do so. He had noticed that the 
author was not in accord with his own ideas that 
sooner or later powdered fuel would be carried and 
bunkered in ships. The author was quite right in 
his remarks with regard to the disposal of ash. It 
was necessary to maintain through the tubes a 
velocity of about 2800ft. per minute; although it 
was necessary to maintain that velocity in the tubes, 
the velocity should be reduced in the smoke-box, 
for that was the place to remove the ash. 

Mr. J. W. M. Topley said that the operating 
economies secured by the maintenance of a steady 
steam pressure would often be found far to outweigh 
the savings to be looked for in the fuel and wages 
bills, and these savings were apt to be overlooked 
when one was considering technical points. It had 
been calculated from automatic steam pressure records 
on several runs of a line of steamers to the East that 
a trip occupying twenty-two days would have 
occupied only twenty days had full steam pressure 
been maintained and the corresponding revolutions 
secured. That was not an estimate, but a close calcu- 
lation based on ascertained facts. It meant a saving 
of time of four days in the round trip. 

Engineer Rear-Admiral W. M. Whayman, referring 
to the statement that the pulverised fuel system would 
deal generally with a wider range of fuel than the 
mechanical stoker, said that that might possibly 
prove to be the case when we had had more experience ; 
but the mechanical stoker had been found also’to be 
capable of dealing with a wide range of fuel, and, of 
course, there was the slight advantage that we had 
not to deliver such a small size of coal to the stoker 
as to the mill. The figure of 15 per cent. quoted as 
the saving with the pulverised fuel plant in the 
‘“‘ Stuartstar ’’ was not an unreasonable figure to 
expect, but he presumed that in that figure account 
had been taken of the more steady supply of steam 
obtained from the boiler with pulverised fuel firing 
or mechanical stoking, as compared with the steam 
supply obtained when ordinary hand-firing methods 
were adopted. 

Engineer Rear-Admiral Scott Hill, in a brief reply 
to the discussion, said that the information given 
had served to clear the air, and that that was his 
object in reading the paper. 

Two papers were then taken together, one by Mr. 
Arthur Spyer, on ‘ Modern Developments of the 
Water-tube Boiler for Marine Purposes,”’.and the 
other by Engineer Rear-Admiral Hyne, on “ Sug- 
gested Modifications to Marine Water-tube Boilers.”’ 
We deal with the former in abstract on page 414, 
and with the latter below. 
MODIFICATIONS TO MARINE WATER. 
TUBE BOILERS. 


In introducing this paper, the author calls attention to two 
articles by Donald W. Rennie, B.A., B.Sc., published in Tax 
Enoeer of May Ist and 8th, 1914, on “ The Heat Analysis 
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of an Oil-fired Water-tube Boiler.”’ In these articles Mr. Rennie 
analysed Mr. Yarrow’s valuable contribution to the ‘* Trans- 
actions ” of the Institution of Naval Architects in 1912 on the | 
** Results of Experiments w ith a Water-tube Boiler, with special | 
reference to Superhe ating.” 
has been obtained from these sources. 
The principal feature of the paper is a consideration of the 
additional radiation surface in the designs to be com 
It is thought that it may be possible to provide more radiant 
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Much of the data in the paper | plate. 





Continent, especially in water-tube land boilers, but 
which was also being considered for marine work, was 
| that of making drums by water-gas lap-welding a rolled 
Some 800 of these were in service in many 
countries, approved by several societies, and success- 
fully operating at pressures ranging from 200 Ib. to 
850 lb. Registration societies at present insisted on 
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MODIFIED WATER- TUBE BOILER WITH CENTRAL ELEMENT 


surface to the usual design, and the proposed new arrangement 
of heating surface is illustrated in the drawing which is 
reproduced above. 

This is one of six designs, each with a central element, which 
the author puts forward for consideration, and compares them 
with a standard Yarrow type boiler, with a single steam drum 
and two water drums, designed to burn 10,000 Ib. of oil fuel 
per hour. Each design is discussed in detail, full power condi- 
tions only being examined. 

The gross calorific value of | lb. of oil fuel is taken as 19,000 
B.Th.U., and 18 lb. of air are assumed to be supplied per pound 
of fuel. Taking the specific heat of the products of combustion 
as 0-32, the temperature initially obtained should be about 
2100 deg. Fah. 

In the standard design a radiant heat-receiving surface of 
about 240 square feet is obtained—this is a plane area, not tube 
surface. In the new design this plane area is increased by 
240 square feet by the addition of a central element. 

The results are given in six tables in the form of an appendix. 

The important principle in the new designs may be described 
as a@ suggested improved utilisation of the high-temperature 
heat ; the weight, space occupied, and cost of new designs as 
well as facilities for withdrawing superheater tubes may merit 
consideration. It may also be claimed that the superheater 
tubes in the nest of wing tubes are subject to a gas temperature 
of about 250 deg. Fah. lower than in a normal design, and the 
total superheat is about the same by the introduction of the 
added superheater surface outside the water tubes. 

It is not claimed by the author that the analysis given are 
exact, but it is believed that the new arrangements will 
found to be useful and practicable, and the changes suggested 
can hardly be considered unsurmountable. 


Mr. Harold E. Yarrow said that the impression often 
prevailed that the renewals of brickwork in a water- 
tube boiler were considerable, but, provided there 
was considerable surface exposed to direct radiation, 
so as to take the heat away from the furnace quickly, 
the brickwork did not suffer. In the three ‘* Beaver 
class ships fitted with water-tube boilers and mecha- 
nical stokers, the renewals to brickwork had averaged 
about £5 per voyage, as shown by Mr. Johnson. It 
was encouraging to note that a heat release of 60,000 
B.Th.U. per cubic foot of furnace volume had been 
obtained in pulverised fuel experiments at Renfrew. 
There appeared to be general agreement among those 
who used mechanical stokers and pulverised fuel 
firing that, taking into account the additional power 
required for the latter method, there was not much 
to choose between the systems. Although pulverised 
fuel firing was being adopted and undoubtedly would 
be used in many cases both on land and on sea, there 
were certain services in which it might be found more 
advantageous to adopt mechanical stoking. With 
regard to Admiral Hyne’s paper, he recalled that 
the late Mr. Martin, engineer director of de Schelde 
of Flushing, had built about twenty years ago a 
number of boilers having a centre wall of water- 
tubes spaced a few inches apart, with bricks between 
the tubes. The idea was not only to increase the 
surface exposed to direct radiation, but also to divide 
the grates, which were hand-fired into two. 

Mr. W. Hamilton Martin said that among his 
father’s papers he had found a drawing of a set of 
eight boilers for two sister ships—coal fired—of a 
foreign navy, six of which were fitted with wall tubes 
and division walls, working at 270 lb. per square inch. 
Increased heating surface making use of radiant 
heat was obtained thereby, while increased circulation 
resulted and the furnaces were separated. Many of 
these boilers had been built by him, and had given 
satisfaction. A special shaped brick was required to 
fit between the wall tubes. A constructional develop- 
ment which was finding very wide adoption on the 


covering any welded joint in tension on boilers by a butt 
strap. On the Continent a covering butt strap was not 
insisted upon, as it was considered that it offered no 
extra security and failed to meet the purpose for 
which it was intended. If the weld had been well 
made, the security was superfluous, while if it were 
not perfectly made it would only be further weakened 
by the holes put through it for taking the butt-strap 
rivets. It was interesting to note that both the 
Board of Trade and Lloyd’s Register had lately 
approved of are welded flanges on all main steam pipes 
on the new P. & O. turbo-electric liner. Messrs. 
Babcock and Willcox’s continental works had installed 
many welded drums up to the largest sizes, which 
operated at high pressures, in installations outside 
British jurisdiction. 

Mr. Spyer, replying to a question by Mr. Yarrow 
as to the temperature maintained at the Langerbrugge 
installation, said that the average working tempera- 
ture was about 810 deg. Fah. It was interesting to 
note that, when the plant was first started, a mistake 
was made, temperatures of from 450 deg. to 500 deg. 
Cent. were reached, and the superheater tubes had 
failed. It appeared, therefore, that about 450 deg. 
Cent. was about the limit for ordinary steel, and it 
was desirable to have a margin on that. With regard 
to welded drums, it was quite true that a number of 
them were used in Germany, and they had so far 
behaved very well. Nevertheless, he was very averse 
to using these welded drums with welds under ten- 
sion, but if it could be done satisfactorily and safely, 
as seemed to be the case, obviously the position must 
be considered. At the moment, Messrs. Thyssen were 
very particular in the offers they made as to supplying 
such drums, and concerning the tests to which the 
drums had to be submitted. He agreed with Mr. 
Martin with regard to special steels ; if the informa- 
tion received was correct, the molybdenum and 
vanadium steels were likely to be of great service. 
Their price was moderate, they were apparently quite 
soft in working, the heat-resisting properties were 
immensely better than those of ordinary steels, and, 
at the critical temperature, the elastic limit was about 
double that of ordinary steels. 

Engineer Rear-Admiral Hyne also made a brief 
reply. 

The last paper of the session, taken on Friday 
afternoon, was by Mr. Barnett on ‘‘ Motor Lifeboats 
of the Royal National Lifeboat Institution,” of 
which we give an outline :— 


MOTOR LIFEBOATS OF THE ROYAL NATIONAL LIFE- 
BOAT INSTITUTION. 


Previous papers in the years 1910 and 1922 described what 
had then been accomplished since the first motor lifeboat was 
built in 1905. The present paper is intended to record briefly the 
further progress made. 

The lifeboats in service on the coasts of this country may be 
classed under two headings :—(1) Deep-water boats, which are 
usually launched from slipways, or lie afloat ; and (2) shallow- 
water boats, which are mostly launched from flat beaches. 
There are several types of each class, and motor lifeboats are 
built for both classes. The chief advance that has been made 
in recent years is-the introduction of twin screws. 

Deep-water Boats.—The first twin-screw boat was built for 
New Brighton, and was described in the 1922 paper. That boat 
is one of the largest built, being 60ft.in length. Two similar 
boats have been placed at Plymouth and Aberdeen; and a 
third, 6lft. in length, with more draught, is now being built for 


cabin forward and another aft. There are two engine-rooms, 
separated by a longitudinal water-tight bulkhead, each having 
an independent entrance, although everything is controlled 
from the deck. There are twin tunnels, divided from one another 
by the keel and centre deadwood-—so each propeller is well 
protected. These large twin-screw boats have only very small 
sails for steadying them, and a heavy keel is not required. 

The introduction of twin screws in boats of smaller size pre- 
sented many difficulties. But a twin-screw boat, 51ft. in length, 
was built for Stromness in 1928. She also is a decked boat, with 
twin tunnels. There is a cabin forward, a large well aft, and a 
small well forward ; each well being water-tight and fitted with 
relieving tubes. These wells are protected by hoods which shelter 
the crew, and are a great benefit. In the 60ft. boats the pro- 
pellers had a direct drive, but in this boat faster running engines 
1ad to be adopted to get the power into the space available, 
and the propellers are driven through reduction gear of the 

* Burn-R.N. rr 1.” type. The Stromness boat being a special one, 
carries a full spread of sail, and has an iron keel, 2} tons in 
weight, also a drop keel. 

Attention was then directed to the next smaller size of non 
righting lifeboat. Two boats, 45ft. 6in. in length, were built in 
1928, each with twin engines. But one had a single propeller 
in a tunnel, the other had twin propellers in twin tunnels. It 
was thought that in such a small boat the twin tunnels might 
offer too great a flat surface to a heavy following sea, with some 
danger of wild steering and a fear of broaching to. These two 
| boats were very severely tested together in the worst weather 
| obtainable off Rosslare. The twin-tunnel form proved equally 
| satisfactory on all points. 

The Lifeboat Institution has recently redesigned the 40ft. 

| motor boats, but these have so far only been fitted with single 
screws. They are also sailing boats, with a keel of 2 tons, and a 
drop keel. 

All the foregoing are deep-water non-righting boats with good 
draught. 
| Shallow-water Boats.—The non-righting Ramsgate type is a 
large open lifeboat for estuary work, 48ft. 6in. in length, with 
| moderate draught, and with twin screws in twin tunnels. There 
| is an iron keel of 2-60 tons, also a drop keel. Three of these have 
already been built, and are a very useful type of boat. 
| Of the self-righting motor lifeboats, the largest size now built 

is 40ft. in length, with a single screw ina tunnel Though there 
| are self-righting boats of larger size, they are not desirable. These 
| also are sailing boats, but the keel is only 2 tons; and there 
| is @ drop keel. 
| 





The smaller the boat the more difficult the problem becomes 
of installing a motor, because a flat beach demands a shallow- 
| draught boat. The smallest motor lifeboats that have been 
| built are of the self-righting type, and these also have tunnels. 
| They are launched from the beach, on a carriage or otheriwse, 
| and the severe launching and beaching conditions which have 
| to be faced demand a strong boat. The latest design now being 
built is 35ft. 6in. in length, the light weight of which will be 
5} tons. Finally, in collaboration with Messrs. Thornycroft, a 
boat of 64ft. length has been designed, and is now being built 
by that firm. This boat is for dealing with aircraft casualties 
in the Channel, and she will lie afloat in harbour. The speed 
will be not less than 17 knots, and to attain this it is necessary 
to be content with what might be called semi-tunnels, which 
do not give quite such good protection to the propellers as in the 
other types of boats. In a number of the larger boats wireless 
is now being fitted. 

In the tables, drawings, and diagrams accompanying the 
paper full information about the principal motor lifeboats built 
for the Royal National Lifeboat Institution is given. 


Sir John Thornycroft, referring to the special boat 
which his firm was building for dealing with aircraft 
casualties in the Channel, said that, in view of its 
service, it was decided that a speed of the ordinary 
lifeboat would be quite insufficient. A speed of 17 
knots was only possible in a boat of such dimensions 
under favourable conditions. The power necessary 
to drive it at that speed was very great, and the 
machinery used was similar to that which was used 
in the high-speed semi-skimming type of boat which 
was being used by the air services. It was a very 
special, light type of machinery, and the boat, while 
not so heavily constructed as a lifeboat, was still 
heavy. Each engine was capable of delivering about 
375 H.P. 

Captain Rowley (Royal National Lifeboat Institu- 
tion) said that the point with regard to the speed of an 
ordinary lifeboat working on the coast was that if it 
were driven at a great speed under the conditions 
in which it had to work in wreck service, the crew 
would probably be washed out of it. It was neces- 
sary, too, that the boats should travel at the 
best speed under the severest weather conditions, 
and they must have a tremendous reserve of power 
to enable them to force their way along under those 
conditions. Therefore, the Institution was content 
with a speed of 8 or 9 knots in the ordinary boats. 
The problem of dealing with aircraft casualties in the 
Channel was a different one from that of the ordinary 
wreck service. 

Mr. E. W. Blocksidge said that in view of recent 
statements in the Press, it was of particular interest 
to note that in Mr. Barnett’s opinion the self-righting 
lifeboat was not desirable when the conditions of 
launching would allow the ordinary type of boat to 
be used. 

Mr. Barnett, replying to the discussion, said that 
the results of the tests on the Rye lifeboat, referred 
to by Captain Rowley, had agreed very closely with 
the calculations made in his office. Replying to Mr. 
Blocksidge, he said the 45ft. boats would carry any- 
thing from 80 to 100 passengers quite well; the 
bigger boats would carry from 150 to 200 passengers. 
The steel bulkheads were introduced into the big 
boats because it was thought they would be rather 
lighter than good watertight double bulkheads in 
boats of that size. In the smaller boats the bulkheads 
were of wood. In the special boat built by Messrs. 
Thornycroft, there were wood fireproof bulkheads, 
as well as steel bulkheads. A single engine in a twin- 
screw boat would propel the boat quite satisfactorily, 
and a good 7 knots could be obtained with one engine 
alone. 








THE new staithes which are to be erected for the River 
Wear Commission, at Hudson South Dock, by Sir Wm. 
Arrol and Co., Ltd., are to cost £40,000. 





Padstow. They are completely decked boats, and have a good 
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The Ambassador Bridge over the 
Detroit River. 


PROGRESS On the construction of the Ambassador 
Suspension Road Bridge spanning the Detroit River, 
and linking up a number of Canadian border cities 
with Detroit in the United States, had been so rapid 
that the opening was, earlier in the year, provisionally 
fixed for July Ist next, or more than a year in advance 
of its projected completion. In view, however, of the 
fact that, certain breakages having been found in the 
wires composing the strands of the suspension cables, 
it has been decided to dismount the suspended span 
in order to replace these cables, that date will certainly 
not be adhered to. This matter is referred to in an 
article reprinted from Engineering News-Record, 
which appears on page 400. 

The Ambassador bridge will have a span of 1850ft., 
the longest hitherto constructed in the world, and will, 
with its approaches, have a length of approximately 
7400ft., while the steel towers, which support the 
1850ft. span, are 352ft. high. The underside of the 
bridge deck structure will be 152ft. above the river 
in the centre, and the roadway will provide for five 
lanes of traffic. 

For more than fifty years endeavours have been 
made to render the passage across the Detroit River 
more convenient, by the building of a bridge. Some 
of the earlier plans for a bridge, which were put 
forward in the days when the river bore but a frac- 
tion of its present vo!ume of commerce, seem nowa- 
days somewhat curious. One was for a pontoon 
structure patterned after the temporary army bridge, 
and so constructed that sections might be swung 
aside to permit the passage of river traffic. Later, 
this idea gave way to the suggestion that a low bridge 
should be built on piles, and should embody several 
pontoons, as in the earlier proposal, 
which could be temporarily shifted to make way for 
river craft. 

With the coming of the motor vehicle, the increase 
of water-borne commerce on the Great Lakes, and 


sections on 


the suddenly accelerated growth of Detroit and the | 


cities on the Canadian side of the river, it became 
apparent that only by means of a bridge could the 
requirements be met. 

Recognising the need thus created for such a high- 
way bridge, Mr. Charles Evan Fowler, a consulting 
engineer of New York City, took the first steps to 
get out a plan for a bridge along modern lines and to 
organise & company to build it. Even though an 
intensive effort was then made to develop the project 


in detail, and to secure the required co-operation of | 


the railways which could have been accommodated 


on such a structure, and even though the construc- | 


tion, maintenance, and operation of the bridge were 
nuthorised by the Governments of both the United 


States and Canada, it proved impossible to fiaance | 


the structure then contemplated, in view of its initial 
cost and of the lack of interest taken in it by the rail- 
way companies. 

However, the need for a bridge continued to grow, 
and the business men who had hoped for the success 


of the earlier project, enthusiastically continued their | 


search for ways and means to provide it. In 1924} 
plans for the Detroit International Bridge took 


definite form, when Mr. Joseph A. Bower, a financier, 
became actively interested and took options on the 
rights of the American Transit Company and the 
Canadian Transit Company, which had been organised 
three years earlier by Mr. Fowler. An excellent 
beginning was found in the plans for the abandoned 


railway bridge project which had been worked out | 


by the latter. The site, which had been tentatively 
adopted and surveyed three years earlier, and the 
general type-a wire cable suspension span with 
modifications --were accepted as most suitable. 

The actual construction was begun on May 7th, 
1927, on the American side, and on the Canadian side 
on June 23rd of the same year. The contract entered 
into stipulated that the bridge must be opened for 
traffic not later than August 16th, 1930. Both main 
towers are now completed and the approaches are 
rapidly being extended to the termini on either side 
of the river. These termini, each of which is roughly 
equivalent to a large city block in area, will provide 
an adequate number of collection booths and inspec- 
tion shelters to handle as many streams of entering 
and leaving traffic as the bridge structure will accom- 
modate. They will inchide warehouses for storage 
of goods in bond, platform weighing machines, and 
substantial structures for housing the Customs and 
immigration personnel. The, terminus in Detroit 
covers an area of 6 acres. The detention areas in 
the termini have a parking capacity of 300 vehicles 
undergoing or awaiting examination without obstruct- 
ing any of the main lanes of traffic. 

The bridge, which will be for road traftic only, 
will carry an unobstructed roadway, 47ft. wide, with 
a capacity of five lanes of vehicles, and an 8ft. foot- 
way. The number of lanes of traffic used in any one 
direction may be varied to suit traffic conditions. 
Officials of the United States War Department ordered 
the clearance over high water in the river to be 
135ft. near the shore and 152ft. for a short distance 
near the centre of the span. That height will allow of 


the passage of vessels with decks, masts or funnels 
20ft. higher than any now plying on the lakes and 
higher than 


60ft. any present freighters. The 


approach gradients are acceptable for the best high- 
way practice. 

The main piers which support the two steel towers 
are arranged close to the two harbour lines, thus 
leaving the entire available stretch of navigable water 
free from obstruction. Each of the two piers supports 
@ superimposed load of almost 20,000 tons, and is 
composed of two concrete cylinders, one under each 
tower column. These cylinders are 38ft. in diameter, 
and are carried about 115ft. down through the clay 
and sand to a firm bearing on the natural lime- 
stone rock. The two anchorages will be two of the 
most prominent structures within the cities on either 
side of the river. They will have to resist the pull 
of approximately 8000 tons on each of the main 
cables, and they comprise two portions, of which the 
larger is buried from view and consists of two rect- 
angular concrete blocks, 22}it. wide, 100ft. long in 
the direction of the major bridge axis, and about 
105ft. deep to natural rock. 

Each of the two main towers is comprised of two 
vertical steel columns, with a system of cross-bracing 
designed to hold them rigid against wind pressure 
and other disturbing influences. Each of the two 
columns forming a tower is made up of three large 
square cells of structural silicon steel, firmly riveted 
together and provided with entrance doors and 
ladders, so that inspection and painting may be easily 
carried on. The load imposed by the cables on top 
of each column is approximately 9000 tons, and this 
weight is increased by the column’s own weight, and 
the action of wind and other forces, to approximately 
10,000 tons, delivered by the column to the pier 
below. The form of the cross-bracing uniting the 




















Fic. 1 


THE AMBASSADOR BRIDGE 


two columns in each tower has been selected to afford 
a considerable clear height over the roadway, so that 
users of the bridge, as they approach this cross- 
bracing. may not feel that it obstructs their passage. 
Such a feeling has been definitely noted on some 
earlier bridges, and has been avoided in the present 
instance. 

On December Lith of last year. only seventy-eight 
days after the first wire was stretched between 
the towers, the last strands in the 19in. cables, which 
were to support the main span of the bridge were com- 
pleted. Two days earlier, the last wires were laid in 
the last strand of the first cable completed. The 
wires in that strand were laid from the Canadian to 
the American side. Immediately after the last wires 
were in place and the last strand of the cable had 
been carefully adjusted to the correct tension, the 
work on compacting the cables with hydraulic tongs 
was begun. Wire wrappings were placed every 5ft. 
or 6ft. to bind the strands, and individual cable 
wires firmly in place. About every 25ft. came heavy 
cast steel bands, over which passed the suspender 
cables to support the 1850ft. main span. These bands 
were held by special steel bolts, drawn up until each 
barid exerted a squeezing pressure of 16 tons on the 
cable to prevent slipping. 

The strands of the cables, each about 3in. in dia- 
meter and consisting of 206 wires, were so placed as 
to form a hexagon. The bottom tier or row had 
four strands; the next, five; the next, six; the 
middle row, seven; and the rows above, six, five, 
and four each. Thus each cable, having thirty-seven 
strands of 206 wires each, contains 7622 wires. 








Each wire was specified to have a lifting capacity of 
over 4tons The compacting of the cables was effected 





in the same way as that used for the Delaware bridge, 
which we described in a series of issues in February, 
March and April; 1927. Under the heavy pres- 
sure exerted during the compacting and clamping, 
the shape of the cable was changed from a hexagon 
measuring 2lin. across from corner to corner, into 
a circle 19in. in diameter—see Fig. 2. 

To protect the metal against rusting, each of the 
wires was doubly galvanised and then coated with an 
oily or greasy preparation which looks not unlike 
vaselene, and which sticks to the metal, much like 
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Fic. 2—-THE CABLE BEFORE AND AFTER COMPACTING 


the slushing oil used to protect pieces of artillery 
from the weather. After the cables have been sub- 
jected to the full weight of the structural steel and 
reinforced concrete of the main span, they will be 
wrapped with soft wire, which then will be painted 
withreadlead. The final wrapping had not been placed, 
because, it is explained, no matter how tightly it 
might be applied, the slight increase in length and 
reduction in diameter when full load came on the 
cables would prevent the wrapping from remaining 
tight enough to exert the desired binding effect. 

The difficulties in the way of dismounting these 
cables, as it has now been decided to do, will, it can 
well be imagined, be considerable. 

The suspended structure of the main span com 
prises two elements—the floor and the stiffening 
trusses. The stiffening trusses are the principal item 
of interest, their function being to prevent the un- 
dulations which would oceur in the cables during the 
passage of heavy separated loads across the bridge. 
It is pointed out by the engineers that on early sus- 
pension bridges, most of which were calculated with 
railway precedents in mind, stiffening trusses were 
designed with a depth of about one forty-fifth of the 
span, which in the case of the Detroit River Bridge 
would have been about 41ft., a depth so great as to 
necessitate bracing their tops together with an over 
head system of steel laterals. Study of suspension 
bridge principles, including newer and more adequate 
| methods for the computation of their stresses de 
veloped by Leon 8. Moisseiff-—a consulting engineer 
who has been engaged by the contractor to make 
available in the present case his special knowledge of 
this subject—-has demonstrated that, for highway 
traffic only, substantially lesser depths are in every 
respect satisfactory. In consequence, a depth of 
|} truss of but 22ft. has been adopted for the Ambas- 
| sador Bridge, which will not only improve the appear- 
|}ance of the structure, but will also make it possible 
| to do without overhead bracing. These trusses are 
| to be built, like the main towers, of structural silicon 
steel, so as to provide a 50 per cent. increase in 
strength and carrying capacity as compared with 
ordinary steel. 
| The sections between the main the 
anchorages are occupied by two series of deck truss 
| Spans, six in number on the United States side and 
| five on the Canadian side, the respective distances 

being 972ft. and 817ft. This inequality of anchorage 
| distance is due to the positions of streets and im 
| portant private properties on the Detroit side of 
| the river. On the United States side, the columns 
supporting the truss spans are necessarily arranged 
where the tracks and other structures in the railway 
yards permit. On the Canadian side, they are free 
from such restrictions, and are placed to create 
equality of spans and simplicity of appearance. On 
these truss spans, as well as on the approaches, the 
structure is open to the sky. It was decided in 
1925, in relation to this bridge, that 
portation had sufficiently replaced tramear service 
to make it unnecessary to provide for rails and wires. 

The approach on the United States side is 1480ft. 
long and on the Canadian side is 2420ft. long. This 
difference is occasioned by the choice of appropriate 
and available positions for adequate terminal areas. 
The approaches are of a standard type of deck plate 
girders, supported at intervals on steel columns and 
spanning all streets and alleys with ample clearances. 
All paving is of concrete on these steel structures, 
with a surfacing of asphalt, except on the steeper 
gradients, where the surfacing is of granite blocks. 

The bridge will be ilhuminated by a modern system 
of street lighting with 600 candle-power lamps, 
approximately 20ft. above the pavement. - Tho 
lighting standards are to be mounted on the steel 
structure in line with each bridge railing. Refractors 
will be provided so as to distribute the light most 
efficiently along the roadway. The Customs inspec- 
tion areas in the termini will be illuminated by flood 
lights, and special attention is to be given to making 
the system of lighting an assistance and not a source 





towers and 


omnibus trans- 





of bewilderment or danger to the public. 
The Ambassador Bridge was designed and is being 
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constructed by the McClintic-Marshall Company of 
Pittsburg, with G. Lewis Taylor as chief engineer ; 
Jonathan Jones, assistant chief engineer; and 
Robert MacMinn, engineer of construction. The 
total cost is given as being 20,000,000 dollars, or, 
say, £4,000,000. That figure, however, does not 
include the replacement of the cables. 








The London Power Company. 
No. IX. (conclusion).* 


HAVING now described the principal features of the 
various generating stations owned and operated by 
the London Power Company, we may turn to a con- 
sideration of the company’s system as a whole. As 
was indicated in the first article of this series, the 
primary object of the London Power Company is to 
co-ordinate the generation of electricity throughout 
the immensely important metropolitan area which it 
serves, so that every power station shall be operated 
to the best advantage of the whole and electricity 
shall be supplied to the distributing companies at a 
price much more advantageous than that at which 
they could produce it by their individual efforts. The 
problem to be solved was by no means an easy one. 
The supply of electricity in London had grown up in 
the haphazard fashion encouraged, not to say caused, 
by the foolishness of the early Electric Lighting Acts, 
which aimed at development along parochial lines 
and actually forbade the interconnection of adjacent 
areas. London consequently became dotted with 
small inefficient stations, often situated in most 
unsuitable places, and each a law unto itself in the 
matter of frequency, voltage, and even the nature of 
the current supplied. At the time of the passing of 


generated at Willesden and of the 85-cycle single- 
phase supply of Deptford have already been referred 
to in the description we have given of these stations. 

The first step towards the construction of a system 
of interconnecting mains was taken in 1923 with the 
laying of the cable between the Willesden and Grove- 
road stations by the Metropolitan Electric Supply 
Company, Ltd. In the same year some 22,000-volt 
cables were laid from the Bow station to the City and 
West End, though for the time being they were only 
operated at 11,000 volts. These cables now form part 
of the 22,000-volt link between Bow and the other 
stations on the system. In 1925 the Metropolitan 
Company laid another 22,000-volt main from Grove- 
road to the Mid-London district. The cables men- 
tioned were all taken over by the London Power 
Company and formed the nucleus of its system. 
They have been continually added to, so that by the 
end of 1928 the three large generating stations at 
Grove-road, Bow, and Willesden were all connected 
by 22,000-volt cables, and the new station at Deptford 
West will be connected to the same system when it 
comes into operation this year. At the same time 
the 25-cycle section of the Deptford East station 
will be able to deliver to or take from the 22,000-volt, 
50-cycle mains power to the extent of 30,000 kW, a 
frequency changer of this capacity being installed 
for the purpose of conversion. 

The interconnection system as it exists at present 
is illustrated diagrammatically in Fig. 45.- It will be 
observed that every sub-station can be supplied from 
any one of the generating stations. Indeed with the 
exception, at present, of the sub-stations at Lancaster- 
road and Brompton every sub-station is supplied from 
at least two directions, and is thus virtually on a ring 
main. The security afforded by this system of inter- 
connection was demonstrated most forcibly on the 
occasion of the Thames floods in January, 1928. The 


system of cables at 66,000 volts later on, when circum. 
stances warrant such a step. 

The 22,000-volt cables are of the three-core type, 
paper insulated, lead sheathed, and armoured with a 
single layer of wire. The majority are of the belted 
kind, though some of those laid more recently have 
earthed metal sheathings round each conductor. 
With few exceptions, the conductors are of 0-25 square 
inch sectional area. The cables are generally laid 
direct in the ground, but in a few cases they are 
carried through existing subways. The 22,000-volt 
system is interconnected at all points, but overload 
sectionalising switchgear is provided at certain 
places, so that on the occurrence of a serious dis- 
turbance the system will separate automatically 
into sections, each fed from one of the generating 
stations. Reactances are also provided at selected 
points, which will serve to limit any short-circuit 
current to a maximum of 500,000 kilovolt-ampéres. 
For the operation and protection of the system there 
is a complete equipment of pilot, telephone, and 
control cables, connecting up the generating stations, 
the sub-stations and the central control room at 
Ergon House, and providing for the automatic 
protection of the individual mains. The pilot cables 
are three-core, generally of the screened type, and 
serve, in connection with Fawsett-Parry relays, to 
operate the Beard-Hunter system of feeder protec- 
tion. Where the pilot cables are unscreened, the 
feeders are protected on the B.T.H. self-compensated 
system. Overload protection is provided in addition 
The telephone cables are of the dry core type, mostly 
with 25 pairs, though a few are 14-pair cables. The 
control cables connecting the central control room 
and each of the generating stations are of the multi- 
core pattern. 

In the sub-stations the 22,000-volt switchgear is 
of the metal-clad compound-filled design, remote 
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Fic. 45 DIAGRAM OF INTERCONNECTION SYSTEM OF THE LONDON 


the Electricity (Supply) Act of 1919 the nine dis- 
tributing companies which eventually became the 
West End Group of the London Power Company had 
their own separate generating stations and conse- 
quently their own independent systems of supply. 
Even at this date, however, a start had been made to 
take advantage of the economies of generation on a 
larger scale. The Grove-road station of the Central 
Electric Company gave a supply in bulk to both the 
St. Jaines’ and the Westminster companies, and the 
Wood-lane station supplied both the Kensington and 
Knightsbridge Company and the Notting Hill Com- 
pany. This was the state of affairs when the London 
Power Company came into being. Further inter- 
connection was largely hindered by the different 
frequencies and voltages existing in the area, as well 
as by the lack of community of interest which pre- 
vailed under the old régime. The formation of the 
London Power Company brought into the field a body 
capable of regarding the problem as a whole, and 
possessed of both the authority and knowledge 
required to deal with it on the scale necessitated by its 
importance. The task of the company was to 
eliminate the unfit stations from its area, to develop 
the efficient ones to the limits imposed by circumstances, 
and construct new stations as might be required 
to meet the growing demands for electricity. Inter- 
connection was, of course, essential to the scheme of 
co-ordination of supply, and to effect it it was 
decided to put down a system of E.H.T. underground 
cables linking up all the generating stations and dis- 
tribution sub-stations from Willesden in the West to 
Bow and Deptford in the East. This interconnection 
system is designed to operate throughout with 
standard three-phase current at 50 cycles and a 
pressure of 22,000 volts between phases. Meanwhile 
the policy of securing, as far as possible, uniformity in 
the kind of current generated had to be carried out 
in order to minimise the inconveniences of varying 
practice as regards frequency, voltage, &c. The 
gradual suppression of the two-phase 60-cycle supply 


* No. VIII. appeared April 5th. 





rise of the water inundated the generating station at 
Bow and put the whole plant, with its capacity of 
75,000 kW, entirely out of service for a week. Although 
the disaster occurred without warning, and at the 
season of the year when the load is heaviest, so 
adequate were the facilities for maintaining the 
supply from other stations, and so ably were they 
taken advantage of that no interruption or even 
diminution of service was suffered by the public. In 
fact, except as regards the men responsible for dealing 
with the situation, hardly a single person was ever 
aware that one of the large London power stations 
was completely out of action. Had a similar accident 
occurred before the unification of the system by the 
London Power Company, the effects would have been 
disastrous over a large area, comprising the most 
important business parts of the Metropolis. 

To supply the interconnecting system the pressure 
at which the current is generated is stepped up to 
22,000 volts by means of delta-star transformers. 
At Bow the step-up transformers are provided with a 
tap-changing device which can be used to regulate the 
voltage on load. At the other stations step voltage 
regulators are employed. ‘These facilities for changing 
voltage not only serve the primary purpose of main- 
taining the desired pressure at the various distributing 
points, but they also provide means for “ routing ” 
the load over particular paths as well as permitting 
the distribution of wattless current between the 
generating stations. The neutral points of the 
22,000-volt transformers can be earthed at any of 
the generating stations through metallic grid resist- 
ances, which can be arranged to give resistances of 
either 5, 10, or 20 ohms. These earthing resistances 
are protected against sustained overloads by oil 


| switches controlled by inverse time element relays. 


Not all the sub-stations are on the 22,000-volt 
system, a few served by the Willesden and Grove-road 
generating stations being supplied at the-generating 
voltage of these stations, namely, 6600 volts. These, 
however, are exceptions to the rule. The intercon- 
nection pressure of 22,000 volts is standard, although 
it is proposed to supplement it by a superposed 





| reactions necessary for perfect service. 
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controlled and electrically operated. The switches 
have a rupturing capacity of 500,000 kilovolt- 
ampéres. The bus-bars are in duplicate, and both 
sets of bars are generally sectionalised by switches, 
as shown diagrammatically in Fig. 45. Switchgear 
of the vertical draw-out type with two oil switches 
in each tank is employed in two of the sub-stations. 
In all the later stations horizontal draw-out switchgear 
is used, with oil-immersed isolating switches above 
the main switches. The control boards are of the 
cubicle design with slate panels, and are generally 
equipped with mimic diagram boards, on which sema- 
phores automatically indicate the positions of the 
switches and show the bus-bars to which the various 
circuits are connected. 
Tue CONTROL OF THE SYSTEM. 

The whole system of the London Power Company, 
with its widely separated generating stations, its 
numerous sub-stations, and its miles of E.H.T. inter- 
connecting cables, is operated as a unit from the 
control room at Ergon House, Westminster. This 
control-room may be termed the nerve centre of the 
whole organisation, receiving constant information as 
to the conditions at all important points of the system 
and sending out immediate directions concerning the 
Only by 
such means could the perfect co-ordination of all 
parts of the system be effectively assured. The 
equipment of the control-room, when complete, will 
be unique, as befits the importance of its functions. 
An illuminated diagram will show at a glance the 
position of every main switch on the system. Not 
only this, but the steam pressure and the plant running 
at the various generating stations, the loads on the 
feeders and the voltages at the sub-stations will also 
be continuously indicated. A particularly interesting 
feature will be a device to enable the control engi- 
neers to maintain standard frequency over the sys- 
tem. This will give a continuous indication of the 
actual frequency, as compared with Greenwich mean 
time. Any deviations from the standard will be 
shown, while they are in progress, and the accumu- 
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lated variation over any period will also be indicated. 
Similar indicators will be installed at the generating 
stations. 

The control-room is in direct telephonic com- 
munication with all the generating and distributing 
stations of the London Power Company, and also 
with all the receiving stations of the various electricity 
supply companies served by the London Power 
Company. In addition to information received by 
telephone, the state of affairs at all generating and 
distributing stations is kept constantly before the 
eyes of the control engineers by means of the complete 
instrument equipment and the system of multicore 
cables already alluded to. 

The duties of the control organisation fall into two 
general divisions, namely, the normal and the excep- 
tional. The normal duty comprises the allocation 
of the load among the generating stations, so that 
each may be operated in the manner best suited to 
the characteristics of the plant available. This allo- 
cation of load, generally termed “‘ load dispatching,”’ 
naturally involves the use to be made of each section 
of the transmission and interconnection system at 
any time. 
engineers are concerned with the giving of instructions 
as to how emergencies arising from the breakdown of 
generating plant, the failure of cables, or other causes, 
such as unusual or unforeseen demands for power, are 
to be met. To carry out its first, or normal, functions, 
the control staff collects and records the load con- 





The exceptional duties of the control 


the control staff is at once advised of any breakdown 
of plant or cables, or of any failure of supply to any 
distributing station or to any supply company. 
As soon as ever the nature and probable extent of 
the trouble can be determined, orders are issued to 
the generating and sub-stations which will restore 
normal conditions of service with the least possible 
delay. Special precautions have been taken to ensure 
that in emergencies of any kind the orders of the 
control-room are acted upon throughout the system 
without question or delay. It may be mentioned that 
in the interests of safety and of continuity of service 
no switching operations are allowed without the 
consent of the control engineer, nor can any work be 
commenced on any E.H.T. mains or apparatus until 
he has given a “ Permit to work” card. This card 
is only issued after instructions as to the work have 
been given, and it has been ascertained that all pre- 
cautions to render the work safe have been duly 
carried out. It is obvious that the control engineer 
has to keep in the closest touch with the generating 
mains and distribution engineers, so that all opera- 
tions affecting the availability and capacity of each 
portion of the system may be arranged with the full 
knowledge of all the responsible officers concerned. 
The nature of the duties of the control-room in the 
matter of load dispatching may be gathered in some 
small degree from Fig. 46. This diagram shows the 
aggregate load, week by week, for the first six months 
of last year on the stations of the northern group, 
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lower still, though the lighting peak in July varies 
little, Sundays or week-days. A study of the curves 
is, indeed, almost as interesting to the sociologist as 
to the engineer. The demand for electricity begins 
to make itself felt almost exactly at 6 a.m., except 
in the dark days of December, when it is about an 
hour earlier on working days and half an hour later 
on Sundays. During the same month the lighting 
peak is at 4.30 p.m. on week-days and at 7.30 p.m. 
on Saturdays and Sundays, when the offices and most, 
of the shops are closed. The lunch-time minimum 
between | and 1.30 on week-days does not commence 
till 2 p.m. on Saturdays, and lasts somewhat longer, 
while on Sundays the minimum is hardly reached 
before 3 p.m., whatever the season of the year. All 
these daily and seasonal variations have to be 
thoroughly familiar to the control engineers, who must 
also be able to foretell with some degree of accuracy 
the effects of a fog, a snowstorm, or any other 
abnormal weather conditions on the demand for 
light and power. 
CONCLUSION. 

The account we have been able to give of the 
equipment and work of the London Power Company is 
necessarily very far from complete. It has not been 
possible, owing to limitations of space, to do much 
more than touch on the features which seemed of the 
greatest interest, but an effort has been made to 
convey some idea of the organisation upon which so 
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Fic. 46 LOAD CURVES 


ditions at all the distributing stations, the plant con- 
ditions at all the generating stations, and all the 
particulars about the transmission system which may 
affect the load-carrying capacity of any section. From 
the data so obtained, log sheets and diagrams are 
prepared relating to each main part of the generat- 
ing and transmission system. It is then possible to 
issue to each station a probable schedule of the loads 
it will have to carry, a week in advance, so that the 
station engineers can make their arrangements 
accordingly. Such notices, of course, can only be 
provisional. They are supplemented by daily 
instructions, based on information which may be 
received from the various supply companies as to 
their probable demands, and on the weather con- 
ditions which may affect such demands. With these 
matters in mind, the control staff makes every morn- 
ing a forecast of the general and local load diagram 
for the day. From this forecast, and a knowledge of 
the plant available, advice is sent to every station of 
the load it will be required to carry during the day, 
and corresponding instructions are sent to the 
switching stations, so that adequate transmission 


capacity is made available in the proper directions. | 


Nor is this all. The magnitude and distribution of the 
load are kept under continuous observation in the 
control-room, and, should it be necessary, instruc- 
tions are given to the generating stations to vary 
the amount of plant running and to the switching 
stations to make any desirable changes in the cable 
connections. Instructions are also given with regard 
to voltage regulation. 

To perform its secondary, though vitally important 
duties, of dealing with any emergency on the system, 
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Fic. 47 -HOUR -BY 


and does not therefore include the large station at 
Deptford. For the week ending March 14th, it will 
be noted, that the stations concerned were called 
upon to share simultaneously a load of nearly 140,000 
kilowatts, which was substantially greater than the 
heaviest demand in the depth of winter. The fact 
that the maximum simultaneous demands during the 
week before and the week after this heavy load were 
well below 110,000 kW shows not only how important 
it is to be able to forecast accurately, but demonstrates 
equally the importance of a system of control which 
shall be able to deal effectively with the position 
when the load differs largely from what was foreseen. 
The sharp falls, both in output and maximum demand, 
during the Easter and Whitsun holidays will also be 
remarked. A further point which will be noticed 
is the substantial increase in the weekly output of 
power in 1928 as compared with the same period in 
the preceding year. The conditions which have to 
be foreseen by the load dispatchers are perhaps even 
better illustrated by the curves in Fig. 47, which 
show the load in the northern area hour by hour for a 
typical week-day, Saturday and Sunday. In each 
case, four curves are given relating to as many 
different seasons of the year, each curve representing 
the mean of a week’s records. In December, as 
will be seen, the week-day lighting peak touched 
146,600 kW at 4.30. In April the morning, afternoon 
and evening peaks were about equal, in the neigh- 
bourhood of 80,000 kW only. By July the morning 
and afternoon peaks had dropped to 60,000 kW or 
less, and the lighting peak, deferred till after 10 p.m., 
was only about 42,000 kW. On Saturdays the peaks 
are lower at all seasons of the year, and on Sundays 
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IN NORTHERN AREA 


large a part of the supply of electricity to London 
now depends. The systematic scheme of develop- 
ment that has been carried on since the company 
assumed control, and the high and ever-increasing 
efficiency of operation are matters about which the 
general public can naturally know little, and in which, 
unfortunately, they take little interest. But engi- 
neers have appreciated the change which has taken 
place during the last few years, and have noted the 
welding of an inharmonious collection of independent 
systems into an efficient and co-ordinated whole. 
Nor has the heritage of an obsolete past laid a dead 
hand upon the plans for the future. In the new 
station at Battersea the company will have a plant 
without rival in the country. The units, both in the 
boiler-house and engine-room, will be larger than 
anything of the kind existing in Great Britain, while 
the steam pressure and temperature will mark a 
similar advance in practice. The station, however, 
does not depend merely on size of units or boldness 
with regard to steam conditions for its claims to be 
considered noteworthy. These are merely inci- 
dentals, or perhaps one might say consequences, of a 
policy of progress which has permeated every detail 
of the plans. The engineers of the company had a 
vast experience to build on, and this, coupled with 
vision and courage, has resulted in the design of a 
station of which not only the London Power Com- 
pany, but British engineers generally may be justly 
proud. 

For permission to lay before our readers a sketch 
of the company’s work ; for facilities for inspecting 
the various generating stations; and for the pro- 
vision of facts and figures, without which this series 
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of articles would have been impossible, we have to 
thank Mr. W. A. Pearman, the general manager of 
the company; Dr. S. L. Pearce, the engineer-in- 
chief; Mr. F. E. Procter, deputy engineer; Mr. H. 
P. Gaze, the chief generation engineer; and many 
other engineers and officials of the London Power 
Company, from whom much assistance and courtesy 
was received. 








Farmers Rapids Power Station on 
the Gatineau River, Quebec. 


AmonG the several big hydro-electric projects 
carried out by the Gatineau Power Company, on the 
Gatineau River, in the province of Quebec, Canada, the 
development at Farmers Rapids, a mile below the 
Chelsea station, stands out as a noteworthy engineer- 
ing achievement. ‘The power house at Farmers 
Rapids is designed for five units of 24,000 horse-power 
each, three of which have been installed and are 


55ft. and a maximum head of 72ft. The guaranteed 
efficiency at full load is 90 per cent., and at 90 per 
cent. load 92} per cent. The speed of the 60-cycle 
units is 90 r.p.m. and of the 25-cycle unit 88-2 r.p.m. 
The 60-cycle generators, two being in service, are 
rated at 25,000 kVA, 88 per cent. power factor, 6600 
volts, three-phase, 90 r.p.m. The 25-cycle generator 
is rated at 22,500 kVA, 90 per cent. power factor, 
6600 volts, three-phase. These generators were all 
supplied and installed by the Canadian General 
Electric Company. The 25-cycle unit is designed for 
the same conditions as the 25-cycle unit in the Chelsea 
plant ; that is, there is an auxiliary 550-volt alter- 
nator built in the frame of the unit which operates 
a separate motor generator set with characteristics 
that will give quick-response excitation. The 25-cycle 
unit is connected electrically through a tie line to the 
25-cycle unit at Chelsea. The output of these two 
machines is at the present time being used in electric 
steam boilers at the new newsprint mill of the Inter- 
national Paper Company at Gatineau, Quebec. 

The 60-cycle step-up transformers are arranged in a 
similar way to those in the Chelsea plant —described 





INTERIOR OF FARMERS RAPIDS 


operating at present. The tota! length of the dam, 
including the spillway, power house sections and wing 
dams, is 4800ft. and its maximum height is 75ft. 
The plant operates in parallel with that at Chelsea, 
power being generated at 6600 volts and stepped up 
to 110,000 volts for transmission. The installation is 
illustrated herewith and on page 408. 

Despite the fact that the power station is smaller 
than the Chelsea station, yet the development at 
Farmers Rapids was a more difficult undertaking to 
carry out, and involved features which did not enter 
into the work at Chelsea. The site selected was at a 
wide and irregular rapid. In order to get the desired 
spillway capacity, some rock excavation was neces- 
sary. The power house is arranged on the east side 
of the river, at the apex of a V-shaped dam, a part of 
which is a concrete structure tapering upstream into 
an earth-fill, rip-rapped embankment forming the 
east side of the forebay. The power house, being 
at right angles or across the stream, might be classed 
as the dam. The west side of the forebay extends 
north-west from the power house across the Rapids 
to the west river bank, and is in the form of a concrete 
dam, 1416ft. in length, with a fixed spillway support- 
ing, on elevated piers, a permanent railway bridge 
connecting the plant by rail with the Canadian 
Pacific Railway, about 1} mile distant. A large 
gate has been installed at the south-east end of the 
spillway to take care of possible logging requirements. 
A smaller gate has been provided to facilitate the 
removal of débris. 

The power station, which is 320ft. long and 138ft. 
wide, is of brick and is built on top of the dam. 
It houses the intake racks, gates, 110,000-kV buses 
with disconnectors, circuit breakers, the control, 
transformer and generating rooms. Each turbine 
entrance consists of three rectangular reinforced 
concrete openings through the dam, equipped with 
separately-controlled Dominion Bridge concrete-loaded 
gravity gates. ‘These gates are all operated by 
a single motor-driven shaft, the connections being 
through cable drum hoists with the necessary 
clutehes. The intake racks are in slots upstream 
from the gates, and slots are provided still farther 
upstream for emergency gates. The forebay crane is 
common to the emergency gates, the racks and head 
gates. 

The turbines are of the Francis vertical-shaft type, 
with concrete spiral scroll cases and hydro-cone 
draught tubes, and were supplied and installed by 
Dominion Engineering Works. The governor and 
control mechanism are similar in every way to those 
used with the Chelsea units. 

The turbines are designed for a minimum head of 


GENERATOR HOUSE 


in @ previous article*—and are rated at 8333 kVA, 
63,500/114,500, 6600 volts, single-phase. The 25 
cycle transformers are arranged in a similar way, 
and are rated at 7500 kVA, 63,500/110,000, 6600 volts, 
single-phase. The station service transformer 
rated at 1000 kVA, 60 cycles, three-phase, 66,000/ 
114,000—550 volts. All the transformers are of the 
O.1.W.C. type. 

The arrangement of current and potential trans- 
formers for relay protection is essentially the same 
as at Chelsea. The general arrangement of the trans- 
former circuit breakers, disconnecting switches and 
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110-kVA buses is also the same as at Chelsea; but 
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CROSS SECTION THROUGH POWER HOUSE 

on account of Farmers being a lower head plant, no 
elevator has been installed for communication between 
the various floors. Another difference, which is due 
to the elevation of the spur line approach is that the 
railway track enters the power house at the gate 
house floor level, which means that all heavy equip- 
ment during construction was taken down from 
Chelsea, the distributing point, to Farmers, and 
lowered down the transformer well. As at Chelsea, 
the circuit breakers controlling the various lines 
are controlled by relays housed in a small building 
near the structure. 


* See Tak Enarnrer, August 10th, 1928, page 136. 


While on the subject of the Gatineau River power 
plants, we may say that the Paugan station, the 
largest of the three hydro-electric plants in the 
system, which is situated 26 miles above the Chelsea 
development, recently commenced delivery of 80,000 
horse-power of electric energy to the Hydro-Electric 
Power Commission of Ontario. The power is sent over 
a 220,000-volt transmission line, 260 miles long, and 
is now being distributed in Western Ontario to supple 
ment the power supplied from Niagara Falls. The 
opening of the Paugan plant, with an initial installa 
tion of 204,000 horse-power, marked the completion 
of the first stage in the development of the power 
resources of the Gatineau River by the Gatineau 
Power Company. With the operation of the three 
developments —Farmers, Chelsea, and Paugan—-com 
bined into a single system, the Gatineau Powe: 
Company is utilising to the best advantage the total 
fall in the Gatineau River for a distance of 62 miles 
from its mouth, and is developing about two-thirds 
| of the available head on the whole river. All the 
remaining head which can be developed economically 
is controlled by the company. The storage provided 
by the lakes created by the Chelsea and Paugan dams 
ensures excellent short-time regulation of the river 
and should eliminate all possibility of trouble from 
ice. One of the remarkable features of the con- 
struction of the Gatineau plants is that the aggregate 
actual cost of the entire system will vary from the 
estimates by less than 1 per cent. The developments, 
too, have been completed within the time originally 
scheduled. 














Obituary. 


A. C. MEYJES. 

| WE have to record, with much regret, the death, 
jon April 8th, of an editor who was widely known 
|} amongst iron and steel men. Mr. A. C. Meyjes, for 
| twenty-six years the Editor of the Jronmonger, was 
| born in Amsterdam, but he came to England in the 
learly 80’s, and very soon became an Englishman. 
| He so completely mastered our language that he wrote 
far better than the average Englishman, and with 
a style that was developed by an intimate knowledge 
lof English literature. He combined with the jour 
nalistic flair the love of good literary form and main- 
| tained in the Jronmonger a standard of style which is 
| all too rare in trade papers. To his other qualities 
| as an Editor he added considerable organising ability 
and a personality which won him many devoted 
| friends. 
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| BOOKS OF REFERENCE. 

| ‘* Drrecrory of Shipowners, Shipbuilders, and Marine 
Engineers, 1929."" Twenty-seventh edition, published by 
the Directory Publishing Company, Ltd., 33, Tothill-street. 
Westminster, London, S.W.1. Price 20s. net.—The general 
scope of this very handy and useful book of reference. 
which is prepared under the direction of the editor of Ship 
building and Shipping Record, has not been altered in this 
year’s volume, but several additions have been made to 
it. The first section gives information concerning the 
Admiralty and the other Government Departments, includ - 
ing the Board of Trade and the Ministry of Transport. 
together with particulars of the various British and foreign 
Classification Societies. Then follows the shipowner’s 
| section, to which some 500 pages are devoted. In this 
| section the names of the owners and managers of any 
| ship, with full details of her age, tonnage, builder and type 
| and makers of propelling machinery are given. A further 
| section of about 100 pages, which is set apart for ship 
| 
| 








builders and marine engineers and dry dock owners, gives 
the outputs and accommodation of the various yards, 
engine works, and docks. There is a list of consulting 
marine engineers and naval architects, which is followed 
| by a directory of trade and technical organisations. The 
| general index is very comprehensive, and it is supplemented 
| by one in which the names of shipowners, shipbuilders, 
| ship-repairers and marine engine builders are arranged 
according to countries and towns. A useful personal 
index is included in the directory, and there is also an 
index to names of ships with the owners’ names. 


“Tue Motor Ship Reference Book, 1929.” Published 
by Temple Press, Ltd., 5 to 15, Rosebery-avenue, London, 
E.C. 1.—This handbook, which is published annually to 
record the progress of the oil engine propelled vessel, is 
compiled by the staff of our contemporary journal, T'he 
Motor Ship. From the preface of the new volume we 
note that when the book was first issued only four years 
ago, the total tonnage of motor vessels then afloat was 
barely two million tons. To-day the total is more than 
six million tons. A brief history of the motor vessel and 
its development forms the first chapter, and in subsequent 
sections, the operation of marine oil engines is dealt with. 
Several sections are devoted to technical descriptions of 
the various types of four-stroke and two-stroke single- 
acting engines and double-acting engines, and these 
chapters are well illustrated by drawings and photographs. 
New matter has been added to several chapters, and par- 
ticulars of all motor ships on order at the beginning of this 
year are given. Separate lists for all motor ships of over 
2000 gross tons, built and completed up to December, 1924, 
and each of the following years up to 1928 are included. 
These lists afford information concerning all the ocean- 
going motor vessels now afloat. The various statistics 
given have been brought up to date, and a new chapter 
records the most important developments in motor ship- 
building which took place during the past year. Illustra- 
tions of a number of the largest vessels completed in 1928 
are given along with descriptions and new illustrations of 
engines developed during the same period. 
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Railway and Road Matters. 


Tue publication known as the preliminary railway 


returns for the year 1928—which summarises the results | 


of railway working and anticipates the Railway Returns, 
that appears in the autumn—has been issued from the 
Stationery Office, price 2s. 6d. 

Ir is announced in the Chinese Economic Bulletin that 
arrangements are to be initiated for the purchase of the 
Shanghai-Nanking Railway from the British owners. 
The capital concerned amounts to 3} millions sterling, and 
the Chinese Government has the option of repaying the 
loan towards the end of this year. 


Tar London and North-Eastern Railway has created 
the office of road motor engineer for the southern area. 
‘The position will be filled by Mr. Guy Jones, who will have 
a fleet of 600 passenger and road vehicles to look after. 
Mr. Jones will be an officer of the chief mechanical engi- 
neer’s department, which is under the supervision of Mr. 
Gresley. 

Wirt a view to provide greater comfort for passengers 
arriving from the Continent, especially in the winter 


months, the whole of the platform at Victoria used by | 


the trains concerned is to be covered in. Further, for the 


convenience of those waiting for examination of their | 
luggage by the Customs Authorities that portion so used | 


is to have an inner roof. 


THE annual report of the Indian Railway Board for the 
year ended March 31st, 1928, said that the remodelling 
and provision of a new main line station building at Vic- 
toria Terminus, Bombay, Great Indian Peninsula Railway, 
was in progress. Cable advices now report that the new 
main line station was opened on March 27th. The former 
station is now reserved for suburban traffic which has 
grown greatly since the line was quadrupled to Kalyan 
and electric traction introduced. 


THe Bill of the Great Western Railway Company now 
before Parliament includes a clause empowering the com- 
pany to provide and maintain hotels or to subscribe to 
the funds of another company providing hotels. The 
House of Commons has passed the clause, provided that 
the powers are exercised within an area of five miles from 
one of its stations. As a sequel to this comes the announce- 
ment that the company has purchased North Bovey 
Manor, with its park of 200 acres, two miles from Moreton- 
hampstead, which is to be converted into a hotel. 


A pvornt in the report of Colonel Sir John Pringle on the 
Charfield railway disaster of October 13th with which we 
have not yet dealt has relation to the fact that whilst all 
newly constructed passenger stock, both corridor and non- 
corridor, and whether for express or suburban services, 
is provided by the London, Midland and Scottish with 
electric light, an exception is made with kitchen cars. 
The explanation offered by Mr. Lemon, the carriage and 
wagon superintendent, for the exception, is that the com- 
pany has found, after full investigation, that at present 
it is not practicable to use electricity for cooking as many 
as two hundred meals at one sitting, which is the standard 
requirement. These kitchen cars are equipped with oil- 
gas cylinders for cooking purposes and also for illumination. 
They have steel floors with a layer of fire-resisting material 
on the top, and the wooden pillars of the body are covered 
with steel panelling. Whilst not in the least questioning 
the correctness of this judgment, we would point out that 
the London and North-Eastern, which company also has 
a large number of meals to serve, is extending its use of 
cooking by electricity. 

A VERY prominent and forceful personality was lost to 
American railway affairs when Mr. Samuel Rea died on 
March 24th. He was the President of the Pennsylvania 
Railroad from 1913, when he succeeded Mr. James McCrae, 
on his retirement, on reaching the age of seventy, in 1925. 
Mr. Rea had a great deal to do with the carrying out of 
the work that brought the Pennsylvania from Jersey City, 
under the North River, into the City of New York, where 
one of the finest stations in the world was built between 
Thirty-third-street on the north, Thirty-first-street on the 
south, Tenth-avenue on the west, and Seventh-avenue 
on the east. The railway was further carried under the 
Kast River and joined to the Long Island Railway. In 
conjunction, then, with the New York, New Haven and 
Hartford Company the New York Connecting Line was 
built, which joined the Newhaven line with the Long 
Island and gave through communication between Boston 
and the New England States and Philadelphia and the 
South. So much was Mr. Rea in evidence in that work 
that many have assumed that he was the originator of 
the scheme. That honour lies with Mr. A. J. Cassett, Mr. 
McCrae’s predecessor in the presidency. Both Mr. Cassett 
and Mr. Rea were engineers, and the latter told the Royal 
Commission on London Traffic on October 2nd, 1903, that 
‘ most of us in the Pennsylvania Railroad are engineers.” 


INTEREST in the Government inspection of railways has 
been aroused by the announcement that Colonel Sir John 
Pringle retires in May from the position of chief inspecting 
officer. Whilst the inspecting officers come mostly into 
the public eye in relation to inquiries into accidents, the 
primary object of their appointment was the inspection 
of new railways before they were opened for public traffic ; 
the latter is a duty they still perform. Power to inspect 
railways was given in 1840, and accident inquiries began 
in the same year ; but, as a matter of fact, such inquiries 
were not legalised until 1871. By the same Act of 1871 
the power to inspect new railways was extended to new 
connections, additional stations, &c., on existing lines. 
The first inspecting officer was Sir Frederick Smith, who 
later had a colleague in the person of General Pasley, whose 
son-in-law was the eminent inspecting officer, Captain, 
afterwards Sir Henry, Tyler. Subsequent inspectors 
of last century included a Captain G. Ross, who was only 
there for a few years, and Colonel Yolland, Colonel Rich, 
Major-General Hutchinson, Sir Francis Marindin, and 
Colonel G. W. Addison. The officers since 1901 have been : 
Colonel Sir Arthur Yorke, Colonel E. Druitt, Colonel 
P. G. von Donop, Colonel Sir John Pringle, Colonel G. L. 
Hall, Colonel A. H. L. Mount, Colonel A. C. Trench, and 
Colonel E. P. Anderson. On Sir John Pringle’s retirement 
the three last mentioned will be the inspecting officers with 
Colonel Mount as the chief. 








Notes and Memoranda. 


Two of the most recent publications of the American 
Bureau of Standards, Department of Commerce, Wash- 


| ington, deal with the transmission of sound through wall | 


and floor structures, and with the discharge coefficients 
of square-edged orifices for measuring the flow of air. They 
contain a quantity of useful information and are priced 
10 cents and 20 cents respectively. 

Ir appears from an article in the South African Mining 
and Engineering Journal that there are large areas in the 
Karroo in which there are deposits of what is known 
locally as ‘‘ burnt coal ’’—coal that has been overflowed 
by volcanic intrusion. This coal has hitherto been con- 
sidered useless, but it has been found to be suitable, 
recently, for the production of gas in appropriate 
generators. 

AN ingenious system of taking records for testing pur- 
poses has been devised by Mr. L. B. Woodworth, of the 





| been uncovered. 


Engineering Department of Piand Mines, Ltd. He groups 
all the necessary recording instruments, such as volt- 
meters, tachometers, &c., on one board and photographs 
them at definite intervals. It is then a simple matter to 
extract the desired information from the photographs on a 
subsequent occasion. 

THERE was a short article in the Chemical Trade Journal 
of March 29th concerning “ Power Station Effluents,” 
which is chiefly concerned with those which go away by 
way of the chimney. In it, it is pointed out that from 
40 lb. to 50 Ib. of sulphur are disseminated for every ton 
of coal which is burned, to the nuisance of the surrounding 
country. To suggest the remedy is, that journal states, 
more difficult than to diagnose the disease. With the 
declining demand for sulphuric acid it is doubtful whether 
the production of a large tonnage of acid from these 
effluent gases would be economically advisable, although 
there is little doubt as to its technical feasibility. Still, 
the nuisance is one that must be removed, and it is possible 
that it will lead eventually to a new orientation of the 
sulphuric acid industry. 

Some experiments, on a large scale, have been carried 
out in America on the effect of the addition of sugar to 
concrete with the object of delaying its setting. According 
to the Engineering News-Record, a treated concrete slab 
at the age of twenty-five days showed the portion with 
1 Ib. of sugar to be easily scratched with a blunt instrument 
and easily dug out with a pocket knife. The 2in. slab 
under this section was also affected to a depth of jin. 
The sections of topping containing less sugar were harder, 
the deleterious effect of the sugar being very apparent for 
41b. and more per bag. The topping containing } Ib. 
showed some effect of the sugar, while that with 3 Ib. 
was only slightly less hard than the slab without sugar. 
The section without sugar had set properly. The sections 
containing } lb. to } lb. had a surface crust of about }in., 
which was hard and did not scratch readily, although the 
material below was soft. 

A PROGRAMME of research in the alloys of iron has been 
arranged by the Engineering Foundation in co-operation 
with the American Institute of Mining and Metallurgical 
Engineers. Industries, universities and technical schools, 
bureaux of the United States Government, scientific 
organisations and foreign agencies will assist. The initial 
task is a critical five-year review of all available literature 
in English and other languages, resulting in a series of 
monographs and manuals, at a cost of 150,000 dollars. 
A committee on research has been appointed under the 
chairmanship of John Johnston, director of research and 
technology, United States Steel Corporation. The second 
phase of the programme will be research directed toward 
increasing fundamental knowledge of iron and its com- 
binations with other substances, particularly alloys of pure 
iron with one or two or three or more other pure metals ; 
also the effects of the impurities incident to practical 
operations. 

An heroic deed was performed by E. J. Bellah, an 
Indian, and Michael Marchello, when a fire occurred in 
the hoist house of the Teijon copper mine at Gleeson, 
Arizona. On discovering the fire, Bellah, the hoist man, 
summoned Marchello, who descended to the 200ft. level, 
travelled 1000ft. underground, and notified four miners of 
their danger. The four men, with Marchello, entered the 
cage and were hoisted to the surface by Bellah, who had 
stuck to his post. When the men reached the surface, the 
head frame, the hoist house, change house and blacksmith 
shop were ablaze. Bellah was in the middle of the fire, 
and while hoisting the men an air receiver within 10ft. of 
him blew up and nearby was about 100 gallons of lubri- 
cating oil on fire. His hand in contact with the throttle 
lever was badly. burned, as was also his right arm and 
shoulder. By sticking to his post under these trying circum- 
stances he probably saved the lives of five men, who 
might have been smothered to death, since the burning 
head frame fell into the shaft. 

In ‘the process of quenching a fire in an American coal 
mine all the available extinguishers were first exhausted 
and then the fire was smothered with a blanket of rock 
dust about 2in. thick. It then became necessary to cool 
down the bed of hot coal, which was effected as follows :— 
All loose material was cleared from the floor within 20ft. 
of the fire. A bed of limestone dust 3in. thick and covering 
about 40 square feet was then prepared, on to which a 
portion of the hot coals was shovelled and broken into 
small particles. In the meantime more limestone dust 
was thrown on the fire to cover the hot material that had 
After the hot material on the limestone 
bed had been broken into small particles and mixed with 
the limestone dust it was then, shovelled upon a second 
and similar bed ‘of ‘limestone dust for further cooling. 
After mixing with this sécond bed of limestone dust it 
was shovelled into a pile ‘in the centre of the cut-through, 
but not against the ribs. . This method of cooling the hot 
coals involved a considerable amount of work and proved 
to be slow, but it was effective and was continued only 
while a line of hose was being laid to the fire from the 
main entry, a distance of about 1500ft. As soon as the 
hose line was completed a stream of water was turned on 
the hot material, which was then shovelled back and 


Miscellanea. 


A PULP mill with a capacity of 100 tons a day is to be 
put up at Queensborough, Lulu Island, Vancouver. 


ARRANGEMENTS are being made for the development of 
the antimony mines at Lake George, New Brunswick. 


THE embargo on the importation of wireless apparatus 


| into China has been removed, but the regular tariff duty 


remains. 


A COMPANY with a capital of £17,500 has been formed 
in South Africa for the exploitation of an asbestos deposit 
at Rietfontein in the district of Carolina. 


THE Punjab Government proposes to expend fifty lakh 
of rupees on the construction of a dam across the Sutlej 
River at Bhakra, a weir at Aliwall, and a system of irriga 
tion canals. 


A SCHEME has been proposed for the development of 
600,000 horse-power of hydro-electric power in Northern 
Ontario, with a transmission line 200 miles long between 
North Bay and Toronto. 


THE imports of Southern Rhodesia during last year 
amounted to £8,435,000, as compared with £7,574,000 
for 1927. The corresponding exports were valued at 
£6,601,000 and £6,337,000 respectively. 

It is reported from Canada that a British firm is making 
arrangements for the utilisation of the waste gases of the 
Turner Valley Oilfield for the production of various 
chemicals by a process of reducing the gas to its elements 


THE improvements at the Garston Docks of the London, 
Midland and Scottish Railway, which are now well 
advanced, include the provision of four 7-ton electric huffing 
grab cranes and the reconstruction of seven coal tips to 
take 22-ton wagons. 

Tue Boston employees of the General Electric Com- 
pany of America have been notified that a five-day week 
is being arranged for their benefit during the months of 
July and August. It is understood that the five-day week 
will comprise forty-five hours, as compared with the 
present 54-day week of forty-eight hours. 


Tew miles of high-voltage overhead cable, which have 
just been completed between Bedford and Little Barford, 
from the first portion of the grid line which will eventually 
cover South-East England. The section will be in use 
shortly. The grid consists of four cables suspended from 
steel towers, varying in height from 66ft. to 83ft. 


Tse No. 4 Colliery of the Dominion Coal Company, 
Nova Scotia, better known as the Caledonian Mine, has 
been producing coal for more than sixty years and has 
workings extending at this date more than two miles 
from the shaft bottom, and more than one and a-half miles 
under the sea. In this long life the remarkable record 
has been established of mining 1,700,000 net tons of coal 
without a fatal accident, this absence of fatalities having 
lasted since May, 1924. 


Tue City of New York has decided to proceed with 
the construction of the Tri-borough Bridge connecting 
Long Island with the mainland in the Bronx and with 
Manhattan Island, and with the construction of a tunnel 
under the Narrows from Brooklyn to Staten Island, regard- 
less of the outcome of legislation now pending in the State 
Legislature which proposes to set up a “ bridge and tunnel 
authority *’ to construct these two crossings. The esti- 
mated cost of the two projects is 100,000,000 dollars. 


THE copper output of the world during 1927 was 
1,519,394 metric tons. The leading producing countries 
were United States of America, 768,779 tons ; and Chile, 
239,720 tons. Canada produced 64,137 tons, and Aus. 
tralia 11,612 tons. Africa’s production has been estimated 
at 109,556 tons, of which close on 90,000 tons were pro- 
duced in the Belgian Congo. It would seem, then, that the 
British Empire copper production during 1927 was rather 
under than over 100,000 tons of metal, or, say, only 7 per 
cent. of world output. Similarly with zinc, of which the 
world produced 1,329,000 tons in 1927. Canada, Australia 
and Great Britain produced between them approximately 
160,000 tons, or less than one-eighth of the world’s output. 


Txe Dominion Government will shortly hand over to 
the Governments of Manitoba, Saskatchewan, and Alberta 
the natural resources of those provinces which it now 
controls. These embrace water powers valued at hundreds 
of millions of dollars, and the decision as to their disposi- 
tion was only arrived at after a debate lasting for six days. 
The Opposition contended that no disposition of water 
powers should be made by the Provincial Governments 
without the consent of the Provincial legislatures con 
cerned, but a motion to that effect was defeated by a vote 
of 110 to 87, and a resolution was finally adopted on March 
6th, expressing the opinion of the House that the water 
powers of Manitoba, Saskatchewan and Alberta should 
be administered by the respective Provinces, under 
powers to be granted by the Dominion Parliament. This 
decision is regarded as of far-reaching importance, and, 
as soon as the necessary legislation effecting the transfer 
has been enacted, it will be followed by a period of active 
hydro-electric development in Western Canada. 


Some weeks ago it was announced that a copper 
refinery would be. built in or near Quebec by the Consoli 
dated Mining and Smelting Company of Canada, in asso 
ciation with other interests. On March 26th Premier 
Ferguson made the announcement that the refinery would 
be established near Sudbury, Ont. Application has been 
made for a charter for a company to build and operate the 
refinery capitalised at 10,000,000 dollars. The companies 
interested in the undertaking are the Consolidated Mining 
and Smelting Company, the International Nickel Com 
pany, Ventures, Ltd., and Messrs. Sherritt-Gordon. 
Plans are now in preparation for the construction of the 
initial unit, with an estimated capacity of 10,000 tons a 
month, at an approximate cost of 4,000,000 dollars. The 

lant is expected to be completed in about eighteen months. 

e Frood Mine of the International Nickel Company 
will furnish a large proportion of the ore treated, and an 
extensive Customs business from the mines of the Sudbury 
district is also anticipated. The refinery will employ about 





thoroughly wetted to make sure that the fire would not 
break out again. 


600 people at the outset, and the hydro-electric power 
required will be about 6000 H.P. 
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FARMERS RAPIDS ELECTRIC POWER STATION ON THE GATINEAU RIVER 


(For description see page 406) 
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VIEW OF 2SPILLWAY WITH CHELSEA POWER STATION_IN BACKGROUND 














Aprit 12, 1929 





THE ENGINEER 


409 








The Engineer 


Annual Subscription Rates 


(ineluding postal charges). 
Subscriptions will be accepted by the Publisher direct or 
through a newsagent at the rates and in the currencies stated 
below :— 


BRITISH £3 6 0 
CANADA.. £3 3 0 Thick Paper edition. 
£218 6 Thin Paper edition. 
ABROAD. £3 7 6 Thick Paper edition. 
(except ( ‘anada) — £3 3 0 Thin Paper edition. 
AFRICA Central News Agency. All Branches 
* £3 7a. 6d. Care Town ; m. Dawson and Sons, Ltd., 
+ £3 3s. Od. 29-31, Long-street (Box 489) 
JOHANNESBURG : C. Juta and Co. 
ARGENTINE .. Buenos Arres: Mitchell's Book Store, 576, 
* £3 7s. 6d. Cangallo 
+ £3 3a. Od. 
AUSTRALIA .. Gordon and Gotch (Australasia), Ltd. Al! 
* £3 7s. 6d. Branches 
+ £3 3s. Od. MELBOURNE : Roberteon and Mullens, 
Elizabeth -street 
BELGIUM Broxettes: W. H. Smith and Son, 78-80, 
* Fr. 590 Rue du Marché-aux-Herbes 
} Fr. 650 
CANADA .. American News Company, Ltd. All Branches 
* $15-25 Mowrreat: Gordon and Gotch, Ltd., 334, 
t $14-25 Notre Dame-street, W. 
Toronto : Wm. Dawson and Sons, Ltd., 87, 
Queen -street East 
Toronto: Gordon and Gotch, Ltd., 81, 
Queen-street West 
CEYLON Covomso : Wijayartna and Co, 
* Re, 44-5 
+ Re. 41-5 
CHINA Hone Kona: Kelly and Walsh, Ltd. 
* $37 SHanouatr: Kelly and Walsh, Ltd. 
+ $34-5 
EGYPT .. .. Carmo: ress Book and Stationery Store, 
* £3 7s. 6d. (Pt. 330) 9, AR. Maghrabi 
+ £3 3a, Od. (Pt. 308) 
FINLAND Hewustnorors: Akademiska Bokhandeln, 
*M. 650 Alexandersgatan, 7 
+ M. 605 
FRANCE .. Parts: Boyveau and Chevillet, Rue de la 
* Fr. 418 Banque, 22 
+ Fr. 390 Paris: Berger Leverault, 229, Bid. St. 
Germain 
Paris : Brentano's, 37, Av. de l'Opera 
Paris : Dunod, 92, Rue Bonaparte 
GERMANY . Berurn : H. Hermanns, Friedrichstrasse 218, 
* R. mks. 70-00 S.W. 48 


Contents 


THE EnGineer, April 12th, 1929. PAGE 


A SEVEN-DAY JOURNAL : es. os eeu 
DEVELOPMENT OF THE LJUNGSTROM LocomoTivE, No. II. ermaared 398 
BROKEN WIRES IN SUSPENSION BRIDGE CABLES : . 400 
INSTITUTION OF NAVAL ARcHITECTS. No. IV. (illus > 401 
THE AMBASSADOR BRIDGE OVER THE DETROIT — (Iitus.) 403 
THE LONDON Power Company. No. IX. (ithe . 404 
FARMERS RAPIDS POWER STATION ON THE GaveNRAt RIVER, 
QUEBEC, (Iilus.) soc ae 
OBITUARY—A. Meyjes 406 


Books OF Ravaanos 
RAILWAY AND ROAD MATTERS 
NOTES AND MEMORANDA 
MISCELLANEA. . 
LEADING ARTICLES 
Power Stations in Cities 
The Control of London's Sub-surface 
Locomotives on the South African Railways 
POWER RESOURCES OF THE WORLD .. 
LITERATURE .. . 


Sixty YEARS AGO ; . ‘ 411 
STEEL SLEEPERS—T'HE G.K.N. TYPE Gaus.) 412 
PENETRATING RADIATIONS , 413 
A VETERAN. (Illus.) .. on ee. oe Gee 
INTERNATIONAL © ON FERENCE ON LaRGE ELECTRIC HIGH-TENSION 
SYSTEMS .. 2 ; os Oe 
THE WATER-TUBE BOILER FOR MARINE PURPOSES. (Iilus ) 414 
LETTER TO THE EvITOR— Evaporators at Sea i: te - om 


THE IRON AND STEEL INSTITUTE 

DOUBLE-ACTING AIRLESS INJECTION O1L ENGINES 

A NEW CALANDRIA TYPE VACUUM Pan. (Illua.) 
SOUTH AFRICAN ENGINEERING NOTES be 
PULVERISED COAL sang MECHANICAL STOKERS AT SEA 
PROVINCIAL LETTER: 


The Midlands — | ‘Staffordshire . 417 
Lancashire . 417 
Sheffield .. 418 
North of England 418 
Scotland 419 
Wales and Adjoining Counties 419 
PERSONAL AND BUSINESS ANNOUNCEMENTS 419 
CONTRACTS .. 419 
CURRENT PRICES FOR METALS AND FUELS 420 
FRENOH ENGINEERING NOTES 421 
BRITISH PATENT SPECIFICATIONS. (Illus.) 421 
FORTHCOMING ENGAGEMENTS. of 422 
TWO-PAGR SUPPLEMENT—LJUNGSTROM LOCOMOTIVE FOR THE 


ARGENTINE STATE RAILWAYS. 








NOTICES TO READERS. 


*e* If any Subscriber abroad should receive THE ENGINEER in an 
fect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, 1 with the name of the Agent 
through whom the paper is obtai Such i , Uf suffered, 
can be remedied by obtaining the paper direct from this office. 
*,° All letters intended for insertion in THE ENGINEER or containing 
“questions should be accompanied by the name and address of the writer 
ily for , but as a proof of good faith. 
aan can ‘be rtm of anonymous communications. 
*.* No undertaking can be given to return af or manuscripts ; 
“correspondents are therefore requested to keep copies 





No notice 








Western Germany : Fritz Rehfus, Bl 
thalstrasse 10, Cologne 


t R. mks. 65-00 





Lerezic: K. W. Hier nn, Konigst 29 
HOLLAND RorrerpaM: Hector’s Boekhandel, Noord- 
* Fl. 41-00 blaak 59 
t Fl. 38-00 Rorrerpam : Techn. Boekhandel, “‘ Plan C,” 
Gelderschestraat 4 
INDIA Bomspay : Thacker and Co., Ltd. 
* Rs. 45 Cavcutta : Thacker, Spink and Co. 
+ Rs. 42 
ITALY Mixan . Ulrico Hoepli 
* Lire 300 Rome : Maglioni and Strini, 307, Corso } 
t Lire 280 Rome: Fratelli Treves, Corso Umberto 1, 174 
Rome: Fratelli Bocca 
JAPAN .. Maruzen Co., all Branches 
* £3 7s. 6d. 
t £3 3s. Od. 
JAMAICA.. .. Kryoston: Educational Supply Co. 
* £3 7s. 6d. 
t £3 38. Od. 


NEW ZEALAND Avcxianp : Whitcombe and Tombs, Ltd. 


* £3 7s. 6d. Gordon and Gotch, Ltd. All Branches 

+ £3 3a. Od. Narrer : J. Wilson Craig and Co. 

RUSSIA . LeninorapD : Mezhdunarodnaysa Kniga, Pros- 
* £3 7s. 6d. pect Volodarsky, 53 A 

t £3 3a. Od. Moscow : “Litisdat,” Kousneteky Most, 5-15 
STRAITS SETTLEMENTS—Srncarore: Kelly and Walsh, 
* $29-25 Ltd. 

t $27-25 

SWEDEN.. Srocxnotm: A/B Wennergrens Journal- 
* Kr. 61-00 expedition, Stockholm 1 

t Kr. 57-00 Srocknotm: A/B C. E. Fritzes Kungl., 


Hofbokhandel, Fredsgatan, 2 
SWITZERLAND Berwe: Joh. William De Groot, Laupenstr. 5 
* Fr. 85-20 Zvuricu : Rosa Leibowicz, 4, Ankerstr. 
+ Fr. 79-50 
UNITED STATES International News Co., 131, Varick-street, 
OF AMERICA New York, N.Y., and all B: 
* $16-40 Entered as second-class matter at the Post Office, 
t $15-25 New York, N.Y., December 12th, 1896, under the 
Act of March 3rd, 1879 (Section 397, P.L. & R.) 
* Thick Paper. +t Thin Paper. 
These rates are liable to alteration if exchange fluctuations require it. 
*.* READING CasRs, to hold two copies of THE ENGINERR, cloth sides and 
leather backs, can now be supplied at 4s. 9d. each, 5a. 3d. post free. 








“THE METALLURGIST.” 


This Supplement, which deals with the Science of Metall 
ferrous a non-ferrous, is published free with the last 
THE ENGINEER in each calendar month. 


ADVERTISEMENTS. 


, both 
ue of 


The c 

—minim 

of £8 /- oee 

rates for I 
Advertise inserted 

TWO o clock on Thursday y —s- (the day before publication). 


Letters relating to the Advertisement and the Publishing Department of the 
Paper are to be addressed to the Publisher, all other letters are to be 
addressed to the Editor of THR V-NGINERR. 


THE ENGINEER er 


This Directory, which is published of adver- 
tisers in THR ENGINEER, may be proms es br} charge on applica- 
tion to the Publisher. 


Postal Addros, 88, Nortlh-stroet, Strand, W.C. 2. 


barge for 


iné + 








By arrangement with Reuter’s Engineering Service, he 
Gagineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers, 








THE ENGINEER 








APRIL 12, 1929. 


Power Stations in Cities. 


THE opposition to the erection of a super-power 
station at Battersea, which has been simmering 
for some months, has now culminated in a letter 
which, owing to the positions and eminence of its 
signatories, can scarcely fail to bring the whole 
matter once more under consideration. The letter, 
which was published in The Times of Tuesday last, 
sets out categorically the objections to the presence 
of a station burning many hundred tons of coal 
per day in the heart of London, and is signed by 
the Mayors of Chelsea and Westminster, a past 
and a present President of the Royal Institute of 
British Architects, the Chairman of the Coal Smoke 
Abatement Society, the President of the Metro- 
politan Public Gardens Association, the Superin- 
tendent of Observation on Atmospheric Pollution, 
the Editor of the Lancet, the Treasurer of St. 
Thomas's Hospital, and the Chairman of Council 
of the London Society. The letter lays stress, 
particularly, upon the emission of sulphurous and 
carbonic acid fumes, of which the injurious effects 
are beyond question, and upon the discharge of 
fine dust and grit. It points out that, owing to the 
prevailing winds, the fumes and .dust would be 
carried over the Tate Gallery, Lambeth Palace, 


St. James’s Park, Westminster Abbey, and the 
Houses of Parliament, St. Thomas's Hospital, 
Whitehall, the National Gallery, &c.; whilst 


Battersea Park and the Chelsea Royal Hospital 
are both close to the site of the proposed station. 
The progress and development of industries and 
the search for increased efficiency have made the 
world the loser of many amenities. They would 
be indefensible if it were not that in exchange for 
what they have destroyed they have given com- 
forts and conveniences which are esteemed of 
higher value. But a time may be reached when the 
disadvantages are greater than the advantages, and 
then the opponents become powerful enough to over- 
come the familiar taunt that they are ‘‘ opposed 
to progress.’’ There is.no doubt at all that the 
erection of a huge power station at Battersea is 
undesirable, and when giving the London Power 
Company permission to erect it, the Electricity 
Commissioners must have weighed up the pros and 





| cons and have decided, possibly not without reluct- 


ance, that, in this case, the advantages outweighed 
the disadvantages. In view of the protest now made 
they may find it necessary to give the question 
renewed consideration. A more suitable site for the 
station could be found in the less inhabited parts of 
the lower Thames, but the difficulty of obtaining 
wayleaves and the cost of transmission would add 
to the cost of current. Yet if, on the one hand, it 
is the wish of the Londoner to preserve the 
threatened amenities, then he must be prepared 
to pay more for his electricity. On the other 
hand, if he insists on cheap current and consents 
to the erection of a great station close to valuable 
and historical buildings, he must face the additional 
cost of the maintenance and preservation of those 
buildings which the emissions from the station 
will certainly entail. The Commissioners may have 
convinced themselves that the progress in the 
development of means for preventing the discharge 
of noxious gases and dust is so rapid that by the 
time the station is ready for operation the problems 
which now exist will have been solved and the 
dreaded nuisances will not occur. We believe 
that the London Power Company itself has 
little or no doubt whatever about that matter. 
It is well aware that the complete removal 
of dust where powdered fuel is used is econo- 
mically impossible, and for that reason we 
understand that it has definitely decided not to 
use pulverised coal. With solid fuel the dust 
problem practically disappears, and in a properly 
conducted modern station the discharge of smoke 
may be prevented. The emission of sulphur 
dioxide, upon which the authors of the letter lay 
so much stress, presents a problem of a different 
kind. The injurious effects of sulphurous fumes in 
a damp atmosphere are beyond question, and if the 
generation of them cannot be prevented actions for 
damage will lie against Battersea as one did 
recently against Barton. Broadly speaking, sulphur 
occurs in coal in two main forms—in pyrites and 
as organic sulphur. The former can be removed 
by washing, but no means have yet been 
devised of getting rid of the latter. It seems 
to be agreed by fuel technologists that it is 
economically impossible at present to get much 
below 1 per cent. of sulphur in thoroughly washed 
coal, but by the adoption of proper methods of 
cleaning the residual ashes may be so modified that 
they will retain about half of this sulphur, leaving, 
at best, half of one per cent. of sulphur to pass 
up the stacks. Since about 10,000 tons of 
coal would be burnt per week in the Battersea 
station, some 50 tons or so of sulphur would be 
oxidised in the furnaces, with the consequent pro- 
duction, in round figures, of 150 to 200 tons per week 
of sulphurous fumes. Those fumes would inevit- 
ably form sulphurous and sulphuric acids by com- 
bination with water and would be deposited on 
neighbouring buildings and vegetation. We see 
no way of escaping this fact, and unless the Elec- 
tricity Authorities and the London Power Com- 
pany can show means of avoiding it, their only 
case for retaining the Battersea site must be that 
the conveniences and advantages will more than 
compensate for the damage effected, or that no 
alternative site meets the conditions and require- 
ments. 


Yet when all is said and done, even if the nuisances 
which the subscribers to the letter so much fear 
have been exaggerated, we do not look with favour 
upon the erection of a super-power station in the 
heart of London or of any big city, and particularly 
in a part of a city which contains many very 
valuable buildings and open spaces and has 
“residential attractions.” -Barking is a more 
appropriate site than Battersea. The argument in 
favour of the latter is that, being nearer to its load, 
the cost of current will be less; that, being large, 
it will consume less coal per unit generated than 
smaller stations ; and finally, that once it is in 
operation some existing stations may be closed 
down. These are good arguments, but they would 
be better still if the station were right out of 
London. The only solid obstacles to a more distant 
site are that the cost of current might be higher 
and the difficulty, rather an absurd difficulty, 
of obtaining wayleaves for cables. The latter could 
surely be overcome and the former is doubtful. 
But assuming that the Londoner has to pay a little 
more for his electricity, he will scarcely grudge it 
if in return he is allowed to retain, untarnished, 
amenities which he treasures, or if he regards the 
outlay as an insurance against injuries which he 
fears he may suffer. Every true lover of London is 
anxious for the improvement of the appearance of 
his city, the increase of its comforts, the cleanliness 
of its houses, and the preservation of its ancient 
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buildings and the beauty of its parks. The 
extended use of electricity for heating, lighting, and 
power purposes tends towards the satisfaction of 
these desiderata, and the increase and cheapening 
of the supply to Londoners will effect a great deal 
of good. But it will be very regrettable if the 
advantages that are gained are offset by ills that 
may be done by the presence of a huge station in 
the heart of London. The object, we submit, 
should be to remove all stations to distant sites. 
The authorities would serve great cities better 
were they to facilitate the means of transmission 
of current over long distances than they are doing by 
sanctioning the erection of power stations in or 
adjacent to such cities. 


The Control of London’s Sub-suprface. 


THE Report of the Commissioners appointed to 
inquire into the Holborn street explosions and fires 
of December last has recently been issued. In it 
there is the suggestion that serious consideration 
should be given to the possibility of co-ordinating 
the control of underground services in London. 
That the Commissioners should have made some 
such suggestion is hardly to be wondered at. The 
subsoil beneath the streets, with which they had 
to deal in the course of their investigation, had to 
provide accommodation for sewers owned by the 
London County Council and the Borough Council ; 
for water mains of the Metropolitan Water Board ; 
for electric mains of two separate supply companies, 
as well as high-tension transmission mains of the 
London Power Company ; for a number of mains 
owned by the London Hydraulic Power Company ; 
and gas mains owned by the Gas Light and Coke 
Company ; as well as for a tube or subway owned 
by the Post Office, containing telephone cables, 
together with various lines of ducts and pipes in 
connection therewith. In addition, the excava- 
tion made as a result of the explosions disclosed 
the fact that there were still in the ground at least 
two disused mains the ownership of which had not 
been traced. As giving some idea of the conges- 
tion disclosed, four cross sections of the roadways 
affected by the explosions are reproduced in the 
Report. These cross sections, which show very 
clearly how intricate is the network of pipes, 
ducts, and mains of every kind—though they do 
not show the added complication at cross roads— 
were “‘ prepared from information furnished by 
the various bodies responsible for these services.”’ 
In other words, the Commissioners could find no 
single person or body who or which could give 
them the information necessary to prepare the 
cross sections required, so they had to set about the 
business themselves, collecting the requisite data 
from numerous sources. Not unnaturally, the 
idea occurred to them that if there was in exist- 
ence a Body the duty of which was to co-ordinate 
all these various services, much good would result. 
There are many who will be inclined to agree with 
them, and it is, therefore, of interest to inquire 
what their proposal would entail. 

No one who has inspected the excavations neces- 
sitated by the Holborn explosions—or, indeed, 
who has seen any of the many excavations which 
are continually being carried out in London—can 
have failed to notice the chaotic mass of pipes and 
ducts of every sort and kind which exists beneath 
our streets. The matter, in fact, has been the 
subject of much comment for a good many years 
past, and several suggestions as to the best way of 
coping with it have been put forward. Among 
them has been that of constructing subways to 
contain all the various mains. This proposal has 
many supporters, and, on the face of it, it would 
appear to solve the problem completely. Un- 
fortunately, however, subways have serious defects, 
not the least of which is their cost. To construct 
them under the many miles of streets—or even 
under those within a comparatively short radius 
from the centre, and hence the most congested— 
would involve an absolutely prohibitive financial 
outlay. Apart from that aspect, however, there 
is the technical view that, while subways may be 
suitable for water mains and low-tension electric 
mains, gas and electric mains should not be run 
together in them. Indeed, there are those who, 
even if gas mains be omitted, discountenance the 
placing in subways of high-tension electric mains, 
owing to the explosive effect of a breakdown. 
Furthermore, although there be no gas mains 
actually in the subways, there is always a risk of 
gas from mains outside finding its way into them 
and forming an explosive mixture; and even 
low-tension electric mains may break down some- 
times and cause explosions. Subways, therefore, 
though they offer the very considerable advantage 





that their use would greatly reduce the necessity 
for opening up streets, by no means provide an 
entirely satisfactory means of overcoming the 
many difficulties that exist. Yet, such a co- 
ordinating Body as is proposed by the Commis- 
sioners would, if it were to serve any really useful 
purpose, have to devise some way of surmounting 
them. The Commissioners are not without ideas 
of their own as to how the additional co-ordina- 
tion which they advocate might be effected. 
Possibly, they say, the best means of providing it 
would be to set up a Body the function of which 
might be to collate information as to the under- 
ground services at present in existence and to take 
every opportunity which presented itself—e.g., 
by the reconstruction of streets—to simplify the 
disposition and, if necessary, to require the altera- 
tion of the lines and levels of existing mains. 
Similarly, they add, it might be given powers to 
require the submission, for approval, of plans of 
new mains, in order that, so far as possible, con- 
gestion should be avoided, and trunk mains, not 
required for local supply, be allocated to specific 
routes. Or, again, “it might be empowered to 
make and enforce regulations as to the ventila- 
tion of manhole chambers and other underground 
structures.’’ The Commissioners state that they 
are aware that the existing Highway Authorities 
have some control over the laying of mains in 
their streets, &c., but they question whether 
the objects which they have indicated could be 
attained by any authority the powers of which 
were not greater than those at present possessed 
by Highway Authorities, and the jurisdiction of 
which did not cover the whole of the urban area 
in and around London. Their proposal, in fact, 
amounts to the setting up of a paramount power 
to exercise control, not only over the City, but over 
an undefined but very much larger area outside it. 

It is, of course, quite easy to make a suggestion 
of this kind, but it is quite another matter to be 
sure that even were such a Body to be constituted 
it could perform its functions satisfactorily. To 
begin with, the initial work of mapping out the 
exact lines and depths of all existing sewers, con- 
duits, mains, &c., would, of itself, be a task of 
colossal magnitude, which would, certainly, take 
many years to carry out. Each authority or 
company having powers to lay mains or what not 
may have records—more or less accurate—of the 
positions of its own mains. But it is ignorant of 
those of others, and, generally, when it proposes 
to extend its network, it seeks information from 
other interests having networks in those streets. 
There is not in existence a single plan or set of 
plans containing exact particulars of all the multi- 
farious mains, &c., in the Metropolis. Each 
Borough, we believe, keeps a record of what is 
under its own streets, but as far as we have been 
able to ascertain, even those records, though kept 
by the controlling authorities, are not entirely 
complete. Again, if the proposed Body were to 
have the power to require “the alteration of the 
lines and levels of existing mains *—which might 
cost a lot of money, even if carried out during 
street reconstruction—who would be called upon 
to pay for the work ? Water, gas, hydraulic power, 
and electric supply companies, not to mention the 
Post Office—a Government institution—would 
naturally resent being called upon arbitrarily to 
alter the disposition of their mains, while Local 
Authorities would just as naturally resent inter- 
ference with powers which hitherto have belonged 
exclusively to them. Heartily, therefore, as all 
would welcome the satisfactory solving of this very 
difficult problem, it is doubtful whether the pro- 
posals outlined by the Commissioners are prac- 
ticable. 


Locomotives on the South African Railways. 


In THe Encoineer of December 16th, 1927, the 
subject of foreign competition in connection with 
locomotives for the South African Railways was 
dealt with. Then, tenders for 167 engines of 
various types were under consideration, and 
it was hoped that the greater number of them 
would be ordered from this country. It was 
not so, for in every case the prices tendered by 
British firms were substantially higher than any of 
the others, and, as these lower prices were from firms 
of good standing who accepted without reserve 
the “conditions of contract,” all these engines, 
with the exception of thirty-six, were ordered from 
America and the Continent. For these thirty-six 
as well the British prices were the highest, and but 
for some small deviation from the original specifi- 
cation being thought necessary, the orders might 
have gone with the rest. Ultimately the order 





for this residue came to this country, but 
it is thought by many that a strong desire to place 
some part of the order in Britain was the main 
reason for calling for fresh tenders. 

Most of these engines have been in service for 
some time, and there have been various and per- 
sistent rumours of failure in connection with those 
made abroad. To some extent these reports are 
correct, for there has been a good deal of trouble, 
and makers have been called upon to make good 
deficiencies while the engineers have had to make 
the best of a bad bargain. There is no other 
railway system in the world, not even in China, with 
such a variety of locomotive engines, from so 
many different countries, and by so many com- 
peting makers as that of South Africa. This 
is the result of having to face exceptional 
problems on a 3ft. 6in. gauge, with gradients as 
steep as 1 in 40, and curves of 300ft. radius ; and 
of being Government owned, and therefore sensi- 
tive to criticisms and influences unknown in 
private enterprise. It is not claimed that British- 
built engines are faultless; but if, after using 
engines from every country that makes them, the 
South African Railways’ engineers are prepared to 
recommend the purchase of the British-made 
article every time, if only its cost approximates 
that of the other, there can be no better testimony 
to its all-round excellency. A representative of 
this paper, who has recently returned from South 
Africa, is convinced that this is the case; and 
further, that the attitude of all concerned in the 
purchase of locomotives is undergoing a decided 
change in the same direction. In future it will 
take more than the unconditional acceptance of 
the conditions of contract to ensure that the lowest 
tenderer gets the order. The home makers can 
do much to complete and to justify this change of 
attitude in their favour by keeping prices as nearly 
competitive as is consistent with first-class British 
work. The engineers of the South African Railways 
know what they want and where they can get it. 
These recent experiences should enable them to 
show to others interested in the placing of con- 
tracts where it cannot be got. 

The South African Railways have recently 
placed orders for engines of a total value of 
£270,000. They were required at short notice, 
and only local representatives of well-known firms 
were asked to tender, a few days only being 
allowed. This meant that only those who could 
give prices and technical details on the spot 
had any chance. It appears that this order 
was divided between Great Britain, America and 
Germany in almost equal proportions, Great 
Britain getting slightly the largest share. It may 
be taken as quite certain that in this case also the 
British firms were the highest tenderers, and the 
fact that such a substantial share has nevertheless 
come to them goes to show that the change of atti- 
tude before referred to is having practical results. 








Power Resources of the World. 


ALTHOUGH special conferences which dealt with 
various aspects of the power problem have met, 
no attempt has hitherto been made to assess the work 
of these different conferences and establish some 
common basis of evaluation which might serve as a 
beginning of a much wider movement towards the 
study and exact registration of all the power resources 
of the world. Two important international con- 
ferences have dealt with the subject on the broadest 
lines, namely, the first World Power Conference of 
1924, held in London, and the International Economic 
Conference of 1927, the deliberations of which were 
carried out at Geneva under the auspices of the 
League of Nations. 

In the preface to a book compiled by Mr. Hugh 
Quigley and published at 21s. by the World Power 
Conference, Mr. D. N. Dunlop explains that from 
each of these conferences a number of important 
studies bearing upon the leading industrial countries 
of the world was prepared and certain writers and 
economists have subsequently attempted to co- 
ordinate these reports and establish the world 
position. Owing, however, to the fact that the 
authors of the papers read at both these conferences 
made no attempt to adopt a standard method of 
investigation, the task of reconciling differences of 
standpoint and of treatment appeared insuperable. 
It was therefore felt that until this difficulty was 
overcome little real progress could be made in the 
formation of a reliable estimate of the world’s power 
resources, and the International Executive Council 
of the World Power Conference decided that it should 
carry out this work. It was determined that a survey of 
existing information should be undertaken, that all 
relevant statistics should be collected, and that a 
bibliography of the principal publications, studies 
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and articles which had appeared in the leading 
countries since 1924 should be compiled. The survey 
has now been carried out and is published in the 
present volume. It shows how vast the range of 
the subject is and how much has actually been done 
which, if properly co-ordinated, might well have 
been of the greatest possible value in the direction of 
the economic development of the world. But unfor- 
tunately it is this work of co-ordination that presents 
the greatest difficulties. 

A factor retarding co-ordination has been territorial 
changes ; moreover, there seems to be no unanimity 
regarding the definition of resources or the method 
of assessment. Nevertheless, the information given 
in this volume regarding the world’s resources in 
hard coal, brown coal, oil, and water power is suffi- 
cient to allow those interested in the power sources 
of the world to distinguish between countries which 
have immense resources that are adequately utilised 
and countries with equally immense resources which 
are practically virgin. As industrial development, 
under present conditions, depends upon the use of 
power in manufacturing processes and power genera- 
tion depends on coal in its various forms and oil and 
water power, a knowledge of the world’s distribution 
of such resources serves as a key to the future align- 
ment of economic values and the future economic 
prosperity of the world as a whole. Any attempt 
to assess the world’s reserves of power-producing 
agents such as the wind, tide, solar energy, &c., would, 
of course, be entirely speculative and would be subject 
to perpetual correction, and no effort has been made 
to make any estimates in these connections. On the 
other hand, in addition to the assessment of power 
resources, the book gives in very full detail the world 
production in the leading sources of energy, such as 
hard coal, brown coal, coke, oil, gas, and water power. 
The state of electrical development in twenty-four 
countries in the year 1927 is also shown, and statistics 
are given of the electrical power production by six 
of the leading countries responsible for 62 per cent. 
of the world’s output on a monthly basis. The total 
power production of the world during 1927 has been 
calculated on a common basis so that it is possible 
to understand the part played by each source of 
energy and the percentage of world power production 
represented by water power, for example, as com- 
pared with coal. As, however, no single country has 
regarded the compilation of information bearing on 
power as a particularly important function, the 
statistics given may be subject to modification and 
adjustment as fuller information becomes available. 

No one can tell with any degree of certainty what 
the world’s coal resources are. Estimates fluctuate 
between 6,835,000 million tons and 10,800,000 million 
tons, the balance of opinion tending towards the 
lower figure. But for a considerable number of 
important industrial countries the survey under 
consideration establishes what may be regarded as 
fairly accurate statistics. The main point at issue 
is that the course of production, which has been 
almost stationary since 1913, has imposed no strain 
on the resources available. Thus in 1927 the total 
coal output of the world was 1,276,000,000 tons, or 
rather less than one four-thousandth part of the 
world’s reserves on the most conservative basis. 
In other words, coal reserves may be exhausted at 
the present rate of production in about 4000 years. 
Rumours of exhaustion of oil within seven years 
have alternated with confident statements that there 
is no limit to the supply available, while comparison 
between production in 1927 and the estimated 
resources given provisionally by the United States 
Geological Survey shows that exhaustion may come 
within forty years. Against this, however, stands the 
affirmation of Dr. Egloff, namely, that “from the 
beginning of production on a significant scale in 
1857 to the end of 1927, the oilfields of the world pro- 
duced 16,000,000,000 barrels of petroleum. This, 
however, is only a fraction of the oil resources of the 
producing areas, for it is estimated that, at the most, 
20 per cent. of the oil in the ground is brought to 
the surface by present methods of recovery.”” The 
whole matter belongs more to speculation than to 
exact science. 

Perhaps the greatest progress has been made 
towards accurate assessment in connection with 
water power, but difficulties have arisen regarding 
methods. According to the World Power Conference 
of 1924, water power resources amounted to 
381,000,000 horse-power, and according to the United 
States Geological Survey, to 445,000,000 horse- 
power. Investigations show very considerable differ- 
ences between official figures for a number of leading 
water power countries, such as Russia, Japan, 
Canada, Dutch East Indies, Sweden, Norway, France, 
Germany, and Poland. The result is that estimates 
and methods are in the melting pot, and a vast 
amount of co-ordination must take place before pro- 
gress can be reported. 

In the production of electrical power, as of coal, 
coke and oil, one is dealing with realities, and this 
section of the investigation is of definite value. At 
the present time the world’s output of electrical energy 
is 190,000 million units per annum, of which the United 
States is responsible for less than half and Britain 
about 5 per cent. Even now the rate of progress in 
Britain, owing to industrial depression, is lower than 
in the United States, Germany, Canada, Italy, or 


Spain, Italy, Belgium, Austria, Czechoslovakia, 
Hungary, Greece, and the Dominions are all com- 
mitted to ambitious schemes of electrification with 
the object of effecting a radical transformation in their 
industrial position. 








Literature. 


Blast Furnace Practice. By Frep Ciements. In 
Three Volumes. Vol. I. (General Principles, Source, 
Preparation and Handling of Raw Materials). 
London : Ernest Benn, Ltd. Price £3 3s. net. 


THE pig iron output of Great Britain in 1928 was, 
according to the latest returns issued by the National 
Federation of Iron and Steel Manufacturers, no more 
than 6,611,300 tons, or roughly one-thirteenth of the 
world’s make for the year. During the seventies 
it was approximately the same as regards actual 
tonnage, but at that time was rather more than half 
the world’s annual production While it is clear that 
we shall never regain more than a tithe of our former 
proportion, the British pig iron remains a very con- 
siderable, and certainly a basic, industry, and there 
is no need to despair of the future prosperity of the 
pig iron trade, or of a reasonable incremental increase, 
starting from the position of relative stability which, 
after the lean years of the post-war period, now 
appears to have dawned for the industry. Mr. Fred 
Clements, in his introduction to Volume I. of his 
work on “‘ Blast Furnace Practice,’ takes no despair- 
ing view of that future. Circumstances, he says, 
confer on the industry “ a strong position in normal 
times, and also make it possible to increase the pro- 
duction when demand renders it necessary.”’ It is 
possible, indeed, already to detect signs of a present, 
and substantial, improvement in demand. 

In order to accelerate the return of the pig iron 
trade of this country to prosperity, efficiency in plant 
and equipment, in technique and in administration, 
in labour and in meticulous regard to the fullest utilisa- 
tion of all by-products, are the first essentials. It is 
to promote them that Mr. Clements has written his 
book. He pursues his object with conscientious and 
careful discrimination between essentials and non- 
essentials throughout the whole volume, within, that 
is, the limits of the sections with which it deals. These 
are the general principles which underlie blast-furnace 
practice ; and the source, preparation and handling 
of the raw materials. Two further volumes will be 
devoted to the consideration of the design of plant 
and equipment, and the practical working of the 
furnace and the utilisation of the subsidiary products. 
The plan is well conceived and logical, and its treat- 
ment, judging from the volume before us, is likely 
to be successful and exhaustive. 

It would be quite easy to criticise the book on the 
grounds that while it is encyclopedic in character, 
it is nevertheless not an encyclopedia. In the chapters 
on mining, or on the preparation of ores for smelting, 
or again, on the production of blast-furnace coke, 
not every kind of ore digger, or kiln, or coke oven is 
described. The shelves of the Patent Offices of our 
own and of other countries sag beneath the weight of 
the specifications, good, bad, and indifferent, of such 
appliances, most of them providentially stillborn. 
Moreover, there are planty of good books on the 
mining of ores, or on the preparation of ores, or on 
coke-oven practice, which often fail of their best 
purpose and in utility to the reader for this very reason 
—that they attempt too much and describe too many 
things to be of real use in helping the blast-furnaceman 
to select just what will most satisfactorily meet his 
special needs. To criticise Mr. Clements’ first volume 
on any such grounds would be, we believe, to mis- 
conceive wholly the objects of his labour. He has 
included in each section all that which, not only within 
his own wide experience but within that of many 
persons and firms who have to some extent collabo- 
rated with him by contributing information, may be 
deemed worthy of comment or of commendation. 
The rest he has wisely, and with great discrimination, 
discarded. Hence “ Blast Furnace Practice ”’ is a 
work much more helpful to those for whom it has been 
written than any ordinary trade or technical encyclo- 
peedia of plant, equipment and methods could possibly 
have been. 

Mr. Clements has brought to the successful accom- 
plishment of his task just those qualities most needed— 
experience, judgment, and patience. Metallurgists 
are already acquainted with his literary work through 
papers which he has from time to time contributed 
to the “‘ Proceedings ” of the Iron and Steel Institute. 
In them he has dealt with British blast-furnace prac- 
tice, with British open-hearth practice, and with 
producer practice, and although all were commend- 
ably short they were full of useful information of a 
kind seldom accessible to those who need it most. 
He has now gathered together, not details of British 
practice alone, but of blast-furnace practice the world 
over, and appears to have weighed, selected and placed 
on record facts and data which are alike of universal 
application and of specific utility in specific cireum- 
stances—applicable, that is, over a field of practice 
as wide as that from which he has derived his facts. 
The work involved must have been enormous, and 
we have no hesitation in saying that the industry is 
indebted to him for the services he has rendered it 


The present volume comprises fourteen chapters. 
Chapter I. is a general introduction describing the 
scope of the work and its object. Not the least inter- 
esting portion of this chapter is the brief account 
given of the eight British firms and the fifteen foreign 
works which have contributed details of their practice, 
and in many cases generously placed their records at 
the author’s disposal. These he has with much labour 
and care collated and worked up into schedules similar 
to, but more detailed than, those which accempanied 
his Institute papers to which reference has been made. 
They comprise examples derived, as we have said, 
not only from British firms but from firms in France, 


Germany, the United States, Austria, Belgium, 
Sweden, Czechoslovakia, Japan, and our own 
Dominions of Canada, India, and Australia. Chapter 


II. is devoted to the metallurgical properties of pig 
iron, and affords the author opportunity for a lucid 
exposition, with diagrams and photomicrographs, 
of the structure and constitution of iron in general 
and of pig iron in particular. It compares favourably 
with many of the more ambitious efforts with which 
the literature of iron and steel so greatly abounds. 
The three succeeding chapters deal respectively with 
the chemical, thermal and physical properties of pig 
iron, and the two next with the geological nature 
and the geographical and economic distribution of 
iron ore resources. The remaining chapters are 
devoted to the mining and preparation of iron ores ; 
fluxes and iron-bearing auxiliaries to the burden ; 
the production of blast-furnace coke, and a considera- 
tion of the air blast, as one of the materials concerned 
in the production of pigiron. The concluding chapter 
deals with the transport and handling of materials 
at the blast-furnace plant, but not with their actual 
charging into the furnace. Those aspects of the 
subject are reserved for Vol. II. (Design of Plant and 
Equipment). 

So far as can be gathered from the matter of the 
first volume, the completed work will be by far the 
largest, most authoritative, and important work 
on blast-furnace practice that has ever appeared in our 
own or any other country. Great Britain may have 
fallen behind in the race for large pig iron outputs, but 
it is gratifying to gather, as may be done from Mr. 
Clements’ pages, that in point of technical efficiency, 
the best practice and the best plants in this country 
are second to none. The average, however, may 
be lower and the trade must see to it that that average 
is improved, as inefficient firms are a drag on the 
general prosperity of any industry. Those responsible 
for the technical management and business adminis- 
tration of pig-making plants will find in “ Blast-fur- 
nace Practice” the information and the guidance 
necessary to bring their equipment and methods to 
the highest point of efficiency, and both the most 
efficient and the least efficient can learn a lot from 
what Mr. Clements has to teach. 

The volume under review is a stoutly bound crown 
4to containing 568 pages of matter. There are 
375 well-chosen and well-reproduced illustrations, 
a large number of tables and two large folding 
schedules in a pocket inside the back cover. The 
type is clear and the general get-up good, and the 
publishers deserve to share the congratulations which 
we offer to the author. 








SIXTY YEARS AGO. 





So accustomed have we become to the use of wireless 
telegraphy as a means of communicating to or from ships 
at sea that it is somewhat difficult to picture correctly 
the conditions which prevailed before such communication 
was possible. In our issue of April 9th, 1869, in the course 
of a leading article entitled ‘‘ Mid-Channel Telegraphs,” 
we gave in a few words a picture of the difficulties then 
presented in communicating with ships at sea, and of the 
delays and dangers caused by the ab e of for 
that purpose. Each year, we said, thousands of vessels 
called at Cork, Falmouth and other Southern ports for 
orders. Foul or baffling winds often delayed them for 
days or weeks in making those ports of call, and very 
frequently they found on arrival that they were required 
to put back to other ports which they might have reached 
with ease in the first instance had they had the necessary 
instructions communicated to them when at sea. Various 
evils accrued. Losses were incurred from the fluctuation 
of markets, from the wear and tear of material, from the 
extra consumption of sea stock, from the increased insur- 
ance that had to be paid, and so on. Not unfrequently 
shipwreck attended by loss of life could be traced to the 
inability of shipowners to communicate with their vessels 
when at sea. he mid-Channel telegraph scheme, devised 
by Captain Knapp Barrow and intended to be placed for 
its execution in the hands of Sir Samuel Canning, Mr. 
Latimer Clark and Mr. Robert Sabine, was designed to 
provide a way out of the difficulty. It was proposed to 
establish, in the fair way of shipping, floating telegraph 
and store vessels. Submarine cables were to connect the 
vessels with the nearest point of land and thence with the 
telegraphic network of the United Kingdom and the whole 
world. The vessels were to be used not only for purposes 
of communicating with passing ships, but as points for 
the shipment or disembarkation of stores, passengers, or 
mails. The telegraph vessels were to be built of wood and 
to be of about 200 tons burden. They were to be served 
by iron paddle steamers of about 500 tons. It was pro- 
in the first instance, to establish telegraph vessels 
between Scilly and Ushant, at the southern entrance to 
St. George’s Channel and off the Southern and Northern 
coasts of Ireland. We gave the proposal a favourable 
reception. Captain Barrow, we added, had already 
received warm expressions of encouragement from tlie 














Switzerland. Like Britain, Germany, Russia, France, 





in giving it a book of exceptional excellence. 





Admiralty, Lloyds and other influential boards. 
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strength of the punched-out plate, and precluding any | rails laid in the private railway of Guest, Keen and Nettle. 

Steel Sleepers—The G.K.N. Type. possibility of the cast-on chair moving in either direction | folds, Ltd., at Cwmbran. 
on the sleeper plate. The radius thus formed at the lower Fig. 5 also illustrates the G.K.N. steel sleeper, with chair- 
: | plates, for a flat-footed 100 1b. rail for the 5ft. 3in. gauge. 
Tae London, Midland and Scottish Railway has had Sleepers of the same type for a 60 Ib., or 75 Ib., flat-bottomed 
in use for some time, and the Great Western Company is rail for the metre gauge are also made. The dimensions 
now laying down, some steel sleepers made by Guest, of the sleepers vary to suit the difference in gauge, but the 
Keen and Nettlefolds, Ltd., of a type patented by that method of attachment, both in the case of the chair plates 

firm and known as the G.K.N. composite sleeper.~ That Finished Hole and the chairs for the bullhead rail to the sleeper plates. 
title is derived from the fact that for bull-head rails the | One of the most generally used types of fastenings for 
east iron chair, and, for flat-bottom rails, the cast iron a ah a. 4 ! . the flat-footed rail is the rolled steel tapered key. Fig. 5 
chair-plate, are an integral part of the steel sleeper. | Nt KY N shows the alternative use of a single key or double 
The sleeper plate itself is the same, whether for the i SSsy ASS ] Ss wT] keying. The keys in this case are of the usual tapered 
bull-head or for the flat-footed rail. But it may be con- “ pattern. Those for the 60 lb. and 75 lb. rails are of new 





Approx; Size of Punched Hole, 











venient if we deal first with the former type, and take the eu - designs produced by Guest, Keen and Nettlefolds, Ltd. 
sleeper for the British standard 95 1b. rail for the ordinary Fic. 1— PUNCHED AND FLANGED HOLES Amongst the details shown in Fig. 2 may be seen 
4ft. Shin. gauge. / what is known as a reversible distance piece. These 

The sleeper plates are rolled, pressed to shape and are not only reversible—and so capable of being 


holes for attachment of the chairs punched at the firm’s edge of the hole adds considerably to the strength of the | used either on the inside or outside flange of the rail—but 
Dowlais Works. Thesleeper is jin. thick and when pressed cast snugs. are interchangeable with existing right-hand and left-hand 
is 8ft. long, 3tin. deep at the rail seat, and 4,4in. deep at The sleepers are sent from the Dowlais works to those | types of distance pieces. Large arrows are pressed on the 
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Fic. 2—STEEL SLEEPERS WITH CAST-ON CHAIRS AND CHAIR PLATES FOR BULL-HEAD AND FLAT-BOTTOM RAILS 


the centre. The ends are closed and pressed down. The , at Cwmbran, where the chairs are cast on, and the com- | back of the distance pieces to indicate the position in which 
sleeper is pressed parallel, llin. wide, for 12in. on each | plete sleeper is as shown in Fig. 2, in which drawings are they are to be placed in the lugs of the sleeper. 
side of the rail seat, and the ends are splayed to 12in. overall given of the sleeper as supplied to the Great Western In Fig. 5 and again in Fig. 2 details are shown of 

















FIG. 3—PERMANENT WAY WITH BULL -HEAD RAILS Fic. 4—PERMANENT WAY WITH FLAT-BOTTOM RAILS 


width. It, further, is waisted at the centre and made ; Company. The sleeper plate weighs 144 lb. without the | what are described as two-way keys. They are similar in 
parallel, 94in. wide, for a length of 2ft. chairs and 234 lb. with the two chairs. It may be added | design to what we have already referred to as the usual 

There are four holes at each chair seat, to take cast that the sleepers for the London, Midland and Scottish | tapered pattern. They, like the reversible distance pieces, 
snugs for securing the cast-on chair in position. They | were for the 85 lb. rail, and were 8ft. 6in. long. They are suitable also for the alternate or indiscriminate use, and 
are first punched small, as a guide, and afterwards flanged | weighed, without the chairs, 138 Ib., and’with the chairs | can be employed as right-hand or left-hand keys and for 
upwards—Fig. 1—thereby materially increasing the 2241lb. Fig. 3 is a view of sleepers for the bull-headed either inside or outside keying. The right-hand rail has, 
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as has been said, double keying, and it is obvious that by 
varying the drive of these double keys the gauge may 
be varied. A variation of about jin. is possible on each 
rail. Either of these methods of attachment reduces the 
tendency to rail creep. Fig. 4 shows flat-footed rails as 
also laid at Cwmbran. 

Coming now to the question in general, it may be noted 
that as the chair or the chair-plate is made an integral 
part of the sleeper, there are no loose or riveted-on parts 
to get loose or become noisy. The action of the cast metal 
contracting during cooling secures the chair-plates to 
the steel sleeper with an effective joint. The chair 
shown for the bull-head rail has similar jaws to the 
chair used with the wooden sleepers, and therefore the 
key is the same. When under load the whole of the cast- 
on chair is in compression, and most of the steel sleeper 
plate is in tension. The weight of the sleeper being 
concentrated under the rail seat has a distinct advantage 
in preventing “lift ’’ due to the wave of the rail. The 
cast iron chair-plate has a greater resistance to crushing 
under the rail seat than steel. It enables a depression to 
be formed, as seen in Figs. 2 and 5, under the centre of 
the rail to avoid any rocking, owing to the flat-footed rail 
not being rolled exactly dead flat on the bottom of its 
flange. A rail seat of 4in. is shown on the drawings. That 
is in accordance with present-day practice on the Indian 


3” Cauge 


Penetrating Radiations. 


In a lecture on “ Penetrating Radiations,”’ recently de- 
livered by Sir Ernest Rutherford at the Royal Institution, it 
was explained that in recent years there had been a rapid 
growth in our knowledge of new types of electromagnetic- 
radiations of very short wave lengths capable of pene- 
trating great thicknesses of matter before they were 
absorbed. The discovery of X-rays, corresponding to 
light waves of very short wave length, opened up a new | 
field of study,-and this was further widened by the dis- | 
covery that radium and other radio-active bodies emitted 
radiations of the same type, but of a far greater power of | 
penetration. A still further extension of our ideas had 
come from the proof that there existed in our atmosphere | 
a type of ultra-penetrating rays, often called the cosmic 
rays, of about 100 times the penetrating power of gamma 
rays. The frequency of vibration of those cosmic rays | 
was from 100 to 1000 million times greater than that of | 
ordinary light. | 

The main factors which controlled the absorption of | 
those radiations were well understood. For ordinary 
X-rays the quantum of radiation in passing through the 
atoms of matter occasionally collided or rather inter- | 
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Fic. 5- STEEL 


State Railways, where it is claimed that a narrow rail 
seat overcomes any tendency of the sleeper to rock. A 
greater width can be given if so desired. In case of a 
sleeper for a flat-footed rail being damaged, the knocking 
out of the four keys will allow for its withdrawal without 
disturbing the rail or the other sleepers. 

Exhaustive tests have been carried out on the sleepers 
by the London, Midland and Scottish Railway, the Great 
Western Railway, and the Indian State Railways. The 
results have been satisfactory. The tests carried out were 
designed to show : 

(a) That the cast-on chairs are very securely held in 
position on the steel sleeper plate. 

(6) That the chaired sleeper complies with the require- 
ments of the Standard Committee's dead-load test as 
applied to the standard cast iron chairs. 

(c) The effective resistance to breaking, or splitting, 
of the steel sleeper plate, subject to excessive bending. 

(d) That the use of the chair support cast to the steel 
sleeper is on an equal footing in respect of abrasion 
with that of the chaired timber sleeper. 








Tae following announcement is made by the 
Central Electricity Board:—The Central Electricity 
Board adopted the Mid-East England Electricity Scheme, 
1929, on March 19th, 1929, and in accordance with the 
provisions of Sec. 4 of the Electricity (Supply) Act, 
1926, it has published the scheme as adopted. Copies 
can be obtained, price 1s. 6d. each, from H.M. Stationery 
Office. 


SLEEPER WITH CAST-ON CHAIR PLATES FOR FLAT-BOTTOM RAILS 


acted with one of the component electrons and the whole 
wave energy of the quantum was given to the electron, 
which was set in rapid motion and ionised the matter in 
its path. The chance of such a conversion of the energy 
of the radiation, called the photo-electric effect, increased 
rapidly with the weight of the atom and fell off markedly 
as the frequency of the radiation was raised. It was fcr 
that reason that, weight for weight, heavy elements assisted 
X-rays much more easily than light elements. 

Another process, called scattering, which led to loss of 
energy from the radiation, was also always present. The 
effect of it was small for ordinary X-rays, but became pre- 
dominant for very high-frequency rays and indeed con- 
trolled the absorption. In that scattering process, called 
the Compton effect, there was a peculiar type of inter- 
action between the quantum and the electron which differed 
markedly from the photo-electric effect. The radiation 
was scattered and at the same time the electron was set 
in motion. The scattered radiation was degraded in 
frequency in amount depending on the angle of scattering. 
In very penetrating rays the average frequency of the 
scattered wave was reduced to about one-half for each 
scattering collision, when about half the energy in the 
average was given to.the recoil electron. Consequently, 
when a very penetrating radiation through matter, 
recoil electrons of high speed and degraded radiations were 
always present. 

A number of experiments were shown to illustrate the 
laws of absorption of penetrating radiations. A new 
method devised by Professor H. Geiger for detecting and 
counting the individual recoil electrons produced by the 
penetrating radiations in our atmosphere was shown in 
operation. The experimental information, it was explained, 
was at present too scanty to fix with certainty the origin 





and nature of these extraordinarily penetrating rays. It 
had been suggested that they came coms outer, space and 
represented radiations which arose in the destruction or 
creation of atoms. The energy of the’ quantum in the 
most penetrating radiation measured by Millikan was of 
the order cf 1000 million volts. It might prove significant 
that radiation of that energy might be expected to arise 
if the proton could be converted into radiation by a single 
catastrophic process. Some time ago Jeans suggested that 
the transformation of protons and electrons into the energy 
of radiation appeared to account for the long lives of the 
hot stars, 








A Veteran. 


TxHere has recently returned to Bedford, under its own 
steam, a farmer's traction engine, which left the works 
of J. and F. Howard so long ago as 1877. During the 


| interval it has continuously served a useful purpose, and 


now it is to be “ pensioned off.” It made its last journey 
from the farm of Mr. Stephenson, at Burwell, near Cam- 
bridge, without any special preparation, under its own 
steam. We almost regret that it was not allowed to con- 
tinue in its useful occupation, and so have demonstrated 
the merits of British workmanship. A photograph of 
the old engine, which the makers have sent to us, suggests 
two things: that the engineers of the days when it was 
made were fearful of priming and wet steam, vide the great 
steam dome ; and that they did not consider that a boiler 


| should be encumbered by the superposition of an engine. 


LONGITUDINAL SECTION AT CENTRE | The engine is evidently quite distinct from the boiler, an 

















A TRACTION ENGINE OF 1877 


much 
Although we are sorry to hear that this old engine 
is to be put out of active commission, we are glad to know 
that Howard's have saved it from going to a foreign 


arrangement which is, of course, now again in 


favour. 


museurn, 








INTERNATIONAL CONFERENCE ON LARGE 
ELECTRIC HIGH-TENSION SYSTEMS. 


Tue International High-Tension Conference, which 
was founded in 1921 under the auspices of the International 
Electro-technical Commission, and which is, apart from 
the latter, one of the oldest and most important inter 
national bodies dealing with electro-technical matters, 


| will hold its fifth session in Paris from June 6th to 15th 


next. Conferences were held in 1921, 1923, 1925, and 
1927. At the last session 544 members, coming from 
twenty-eight countries, took part. 

The proceedings will take place in two languager, 
English and French, and an interpreter will be present at 
each meeting to give every assistance required. The 
problems to be discussed will be those connected with the 
construction and operation of high-tension networks, 
including also many matters relating to the economics of 
such affairs. As at the last conference, the French Govern- 
ment will give its whole-hearted support to the delibera- 
tions by sending representatives from those Ministries 
which are materially interested in electrical power matters. 

Up to the time of the preparation of this notice, 380 
members from twenty-one countries have already been 
enrolled for the June Conference, and it is anticipated that 
the members of the 1927 session will be exceeded. Ninety- 
eight papers have been sent in from eighteen different 
countries; of these, thirty-three deal with the con- 
struction of material, a feature being papers connected 
with generators, transformers, and transformer oil ; 
thirtv-three with the construction and insulation of lines, 
including electrical and mechanical features relating to 
switchgear, cables, bare conductors, insulators, overhead 
line supports of steel, concrete and wood, and problems 
relating to their maintenance ; thirty-two papers with the 
lay-out, calculation, operation and protection of lines and 
networks, including problems connected with lightning 
effects, surges, protective relays, grounding of neutrals, 
snow loading, load despatching, measurement, and inter- 
station communicetions. 

The permanent offices of the High-Tension Conferences 
are situated at 25, Boulevard Malesherbes, Paris—close 
to the Madeleine. Those requiring informatien should 
write to the organising secretary, Monsieur Tribot Laspiére, 
at the above address. Residents in Great Britain who 
wish to take part in the Conference are requested to com- 
municate with Mr. Rowell, secretary of the Institution 
of Electrical Engineers, in order that British engineers 
can be brought together regarding various matters relating 
to the Conference activities. 
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The Water-tube Boiler for Marine 
Purposes.* 
By ARTHUR SPYER. 


Tue highest pressure of which there is knowledge at 
the present time in the cylindrical boiler is 300 lb., with 
a final steam temperature of 570 deg. Fah., but when the 
utilisation of the steam producible from the boilers in the 
machine is considered, these pressures and temperatures 
are too low for good thermal economical results. 

To get better results, both pressures and temperatures 
have to be considerably raised, and that involves the use 
of the water-tube boiler. Incidentally, in regard to the 
use of the water-tube boiler, it may be stated that we are 
personally acquainted with ships aggregating over 
6,000,000 H.P. fitted with water-tube boilers in which 
quite satisfactory results are being obtained day by day, | 
and one of the latest installations—for Transatlantic | 
service—is in a vessel of about 20,000 H.P., with a safety 
valve load of 430 1b., and a final steam temperature of 
650 deg. Fah. 

In two vessels under construction, again for foreign 
owners, intended for cross-Channel service, it has been | 
decided to install water-tube boilers carrying 370 Ib. 
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tionality falls below the limiting creep stress value, but 
for higher temperatures the creep stress becomes a more 
important consideration when the loads are sustained for 
long periods at high temperature. This research work is 
still under investigation with the National Physical 
Laboratory, and not yet completed. 

This temperature question, therefore, has an important 
influence on the materials which are to be used for super- 
heaters, and it would seem that up to the present, so long 
as we limit ourselves to a moderate temperature under 
850 deg. Fah., we can use ordinary materials, and in land 
practice this has been found to be the case, as the boilers 
at the Langerbrugge station, carrying a safety valve 
load of 796 lb. and a superheat temperature of 842 deg. 
Fah., have been working satisfactorily for the last four 
years. 

If higher temperatures are required, it appears to be 
necessary to make some change in the material. There 
are alloy steels now producible in which the elastic limit 
at high temperatures is maintainable at from 14 to 16 
tons, but at present the cost of these is too high for econo- 
mical use, and whilst my firm have been experimenting 


| with several of these alloys at our own works, up to the 


present we are not prepared to say that all-round satis- 
factory results are certain. 
There are also some recent experiments reported in 


Soot Blower. 


present time, either the mechanical stoker or pulverised 
fuel. 

Up to the present, the mechanical stoker has been quite 
satisfactory, and thirty ships have been fitted with the 
forced-draught, underfeed type, and quite recently two 
vessels are being built in America, each with four boilers 
of the Babcock and Wilcox type, and stokers of the chain 
grate type. The drawings of these are not yet received, 
but it is anticipated that this type of stoker, suitably 
adapted for marine work, will give improved results. 
Considerable experience has also been obtained in the use 
of the retort type stoker in the Canadian Pacific ships of 
the “* Beaver ”’ class. 

The alternative method is pulverised fuel, which is 
adaptable either for the tank boiler or the water-tube 
boiler. In a boiler which is expected shortly to be under 
construction for a vessel to be built in this country, show- 
ing the adaptation of pulverised fuel to a Babcock and 
Wilcox boiler, it is proposed to adopt cooling arrangements 
for the brickwork of the furnace. 

In connection with the question of pulverised fuel, 
experiments have been carried out at Renfrew for some 
time past, and have shown the possibility of results which 
certainly surpassed anticipation in regard to the possi- 
bility of the size of furnace required, and the methods of 
dealing with the ash, but it took some considerable time 
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pressure and a final steam temperature of 620 deg. Fah. 

The progress in land work, in order to obtain higher 
pressures and temperatures, has been far more rapid than 
in marine work. There are cases now where pressures even 
above 1000 Ib. are being used, and we ourselves have con- 
structed 807 boilers in which the pressure exceeds 350 Ib., 
and of these, 458 carry pressures exceeding 400 Ib., and 
quite recently an order has been placed in Germany for a 
boiler to evaporate 100 tons of steam per hour at a pressure | 
of 3200 Ib. 

Dealing first with the question of boiler construction, 
if we are to utilise high pressures, the use of the water-tube 
boiler becomés absolutely essential, as the cylindrical boiler 
cannot be constructed for the pressures now required. 

In regard to the question of pressure, there is no diffi- 
culty at all in using existing materials. It is merely a 
question of suitably adjusting the scantlings to the stress 
required, but in regard to temperature, the question is not 
so simple, because the elastic limit of ordinary mild steel, 
which is about 16 tons at atmospheric temperature, drops 
to 54 tons at 850 deg. Fah., and therefore in calculating 
the scantlings required the elastic limit of the material 
is ultimately the controlling factor, and not the ultimate 
strength of the material, a practice we have adopted for 
some years past. Above this temperature of 850 deg. 
Fah., however, experimental research shows that the more 
important consideration is probably the limiting creep 
stress figure. Information available indicates that up to 
the temperature of 850 deg. Fah., the limit of propor- 

* Institution of Naval Architects, March 22nd.—Abstract. 


HALF CROSS SECTION. 


Fic. 1—-BOILER OF S.S. STATENDAM 


Germany with vanadium and molybdenum steels, which 
seem to promise good results, but we have not vet had an 
opportunity of testing them. On the whole, the question 
of change of materials must still be regarded as in an 
experimental stage. 

It may be of interest here to indicate the designs of 
boilers which are actually in service at the present time, 
and these being of the water-tube type, the question of 


increasing the pressure to anything that is desired presents | 


no difficulty. 

The boilers fitted in the Atlantic Transport Line ships, the 
“* Minnetonka’ and the “‘ Minnewaska,” have a safety 
valve load of 2201b. and superheat temperature of 500 deg. 
Fah., with natural draught and oil firing. 

The boilers fitted in the ““ Nieuw Holland,” with closed 
furnaces, forced draught and oil firing, have a safety valve 
load of 290 Ib. and superheat temperature of 670 deg. Fah. 

Incidentally, there are forty-three ships fitted with this 
same type of boiler, mostly with mechanical stokers, belong- 
ing to the same line. 

The boilers fitted in the “ Patras,” are provided with 
mechanical stokers. They have a safety valve load of 
206 Ib., and superheat temperature of 570 deg. Fah. 

One of the boilers now being tried in the “ Statendam ” 
is illustrated in Fig. 1 herewith. It is of the closed-furnace, 
forced-draught, oil-fired type, with a safety valve load of 
430 lb. and superheat temperature of 650 deg. Fah. 

In regard to the methods of firing, as we maintain that 
the use of coal is desirable, we have to take into considera- 
tion mechanical means, and there are two methods at the 
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to solve the question. Actually, a liberation of over 60,000 
B.Th.U. per cubic foot of furnace volume was shown to be 
practicable, and at the same time a dry ash was obtainable. 

In view of the general adoption of the water-tube boiler 
throughout the navies of the world and in land practice, 
and the practical discontinuance of the tank type for 
these purposes, the question that naturally presents itself 
is why marine engineers have been so conservative in 
regard to its adoption in view of the great advantages 
obtainable by their use. 

The first point undoubtedly has been the fact that for a 
water-tube boiler the feed-water supply of the boiler 
must be good, and as free as possible from deposit-forming 
matter. The experience to-day, however, with the 
modern materials used for condenser tubes, has materially 
altered the situation, as much greater reliability can now 
be anticipated from the condensers, and the fear of con- 
tamination of the fresh water from salt water leakage is 
largely allayed. This is shown by the increasing number of 
vessels which are being fitted with water-tube boilers. 
In any case, the make-up feed has to be fresh water, which 
is usually distilled from evaporators, which can be of the 
low-pressure type. 

As previously pointed out, the great gain due to high 
pressure and temperature is due to the diminution in the 
steam consumption of the machine. The thermal efti- 
ciency of the boiler unit in itself has of recent times been 
very high, and so there is little margin for increase; but 
this is not so when the turbine side is considered, as you 
may expect a shaft horse-power for less than 7 |b. of steam 
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owing to the increased thermal efficiency of the turbine, 
aud the increased temperature of the feed water also 
reduces the amount of fuel which has to be burnt in 
the boiler. To-day we have feed heaters, superheaters, 
and air heaters, all as boiler auxiliaries. Economisers 
are under consideration. 

The choice of position of the superheater in the boiler 
in relation to the pressure and temperature to which the 
unit has to be worked is iynportant. 

The Board of Trade regulations which have been issued 
recently require that tubes which have only steam in 
them should be situated in a position shielded from 
direct radiation and where only hot gases and no flame can 
impinge on them. Fortunately, this is not too literally 
translated, otherwise it might result in preventing high 
temperature being obtained at all. There is ample experi- 
ence in land practice to show that up to a gas temperature 
of 1500 deg. or 1600 deg. Fah. at the inlet to the super- 
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FiG. 2-- SECTIONAL TYPE BOILER 


heater zone, no difficulty arises, and the safety of the super- 
heater tubes under these conditions is assured. 


This question of the durability and the life of the super- | 


heater tubes is largely dependent upon correct design 


conditions, and the ensuring of a uniform flow of steam | 
through the tubes at a sufficiently high velocity to obtain | 


good transmission through the metallic surfaces. 

It is very advisable to heat the feed water to as high a 
temperature as practicable, and thus reduce the ameount 
of heat required per pound of steam by the boiler unit 
itself. 

High-temperature feed also has a beneficial effect in 
reducing the risk of internal corrosion of the surfaces by 
enabling the gases in the feed water to be removed to a 
considerable degree. 

The of in marine practice dis 
earded many vears ago, owing to the inherent difficulties 
of economiser corrosion due, as is now well known, to the 
gases in the feed water, but it is quite possible that econo- 


use econornisers was 
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Fic. 3--RAUBER AND LUQUET BOILER 


misers may again be introduced now that the cause of the 
trouble is known. 

In land practice, efficiencies of 89 per cent. to 90 per 
cent, are obtainable for the boiler unit, but in such cases 
it means as a rule an economiser and an air heater as 
well, and space and weight are not of such importance as 
in marine installations. 

Another point in connection with this is that if large 
air heaters are fitted, the temperature of the air for com- 
bustion becomes very high, and consequently the combus- 
tion temperature in the furnace is higher, and this tends to 
make furnace maintenance more difficult. 

Very good results are being claimed in America with the 
turbine-electric propulsion in the “ California”’ class of 
the International Mercantile Marine Company. There are 
two ships now on service—the “ California’ and “ Vir- 
ginia *"—and a third vessel is under construction. The 
anticipated boiler figures for this third vessel are at the 





full power of about 17,000 8.H.P., a boiler pressure of 
300 Ib., and final superheat temperature of 630 deg. Fah., 
with a boiler efficiency of a little over 80 per cent. 

It is worthy of note that at the present moment French 
and Italian builders are now investigating very carefully 
the designs for large Transatlantic liners of high speed, 
intended to enter into competition with what other 
countries are doing. 

Quite recently a modified design of the sectional type 
boiler has been produced in America, and an experimental 
test boiler of this type is now under construction for trial 
on shore in association with the American Navy Depart- 
ment. The object of this design—shown in Fig. 2—is 
to produce a boiler as light as possible. This would be 
suitable for naval requirements, but the question of this 
great weight reduction is not of such importance for mer- 
cantile use, where facilities for examination and renewals 
are of greater importance; but the illustration of this 
type of boiler may be of interest as showing a recent pro- 
posed development. 

Another interesting development in France, of similar 
construction, is the boiler which is illustrated in Fig. 3. 
This boiler is now being tested out on a land station, but is, 
it is understood, shortly to be fitted in a French Cross- 
channel vessel. The results in practice are awaited with 
great interest. 

In conclusion, I would point out that it is now something 
| over twenty-five years ago since the battle of the boilers 
| was fought out on naval grounds. It looks now as if the 
| battle was once more to be recommenced, but this time in 
connection with the mercantile marine, and in view of the 
absolute necessity which now obtains, in this country par- 
ticularly, to use steam commercially economically—and 
thereby encourage the use of coal as a fuel—the water- 
| tube boiler has become a necessity, and it would appear 
that the marine engineers in foreign countries seem to be 





| somewhat in advance of us in this respect, inasmuch as | 
this type is much more favourably regarded in other | 


countries—such as America, France, Germany, and Italy 
—than it is here. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EVAPORATORS AT SEA. 


Sir,—With reference to the paper by Mr. J. Johnson 
on “* The Propulsion of Ships by Marine Steam Machinery,” 
|the remarks of Sir Charles Parsons—** that there 
considerable advantage in the use of low-pressure evapo- 
rators "’—should be very carefully noted by superintending 

| engineers of shipping companies. 

If the Merchant Service is following naval practice in 
the use of water-tube boilers, it must follow it in the best 
evaporator practice. of the 
have been fitted with evaporators capable of 


Was 


Some most recent 


cruisers 


producing, in compound effect, 1-5 Ib. of distilled water | 


| for every | lb. of steam used, when using steam at 25 Ib. 

per square inch in the coils of the first evaporator ; further, 
| with steam at 2 Ib. to 3 lb. per square inch in the evapora- 
| tors, with the evaporators working under a vacuum of 

18in. in the case, | lb. of distilled water can be produced 

for every 1-03 lb. of steam used; the evaporators under 

these latter conditions producing 65 per cent. of the normal 
| output with steam at 25 lb. per square inch. The above 
| figures have been obtained under Admiralty supervision, 
| the purity of the water being constantly checked by a 
| Crockatt electric salinometer, revealing that the salinity 
in no case exceeded 0-02 grains of chlorine per gallon. 
is evident that Scotch boilers, 
| for the production of pure feed water, will not compare 


From the foregoing it 


with a modern evaporating equipment either for weight | 


or economy. 


R. E. Tayuor, A.M.I. Mech. E., 
Engineering Works Manager, John Kirkaldy, Ltd. 








The Iron and Steel Institute. 


Tre annual—Diamond Jubilee—meeting of the Lron 
and Steel Institute will be held at the Institution of Civil 


Engineers, Great George-street, Westminster, on Thursday | 


and Friday, May 2nd and 3rd next, commencing each day 
at 10 a.m. 

The following programme of proceedings has been 
| arranged : 


Henry Louis, will be inducted into the chair, and will 
present the Bessemer Gold Medal to the Hon. Sir Charles 
| Parsons, O.M., K.C.B., F.R.S. He will then deliver his 
presidential address. Subsequently the following papers 
will be presented for discussion :—‘“* First Report on Blast- 
| furnace Plant and Practice,’’ by a Committee of the Insti- 
tute ; ‘“‘ Twenty Months’ Results of Dry Blast Operation,” 
by E. H. Lewist; and “The A.I.B. Sinter Plant at Messrs. 
by Guest, Keen and Nettlefolds, Ltd., Cardiff Works,”’ by 
|W. E. Simons. At the afternoon session the following 
| papers will be taken :—‘* The Erosion of Guns,” by R. H. 
| Greaves, H. H. Abram and 8. H. Rees: * The Influence 
| of Pickling Operations on the Properties of Steel,’ by 
| H. Sutton ; and “‘ The Mechanical and Metallurgical Pro- 
| perties of Spring Steels as Revealed by Latoratory Tests,” 
by G. A. Hankins and Miss G. W. Ford. 
The annual dinner of the Institute will be held in the 
| Grand Hall, Connaught Rooms, Great Queen-street, W.C., 
at 7.30 p.m. 

On the Friday after the announcement of the award 
of the Andrew Carnegie Research Scholarships for 1929-30, 
and the presentation of the Carnegie Gold Medal 
Dr. Arthur Bramley, the following papers will be con- 
sidered :—‘‘A New Method for the Production of 
Sound Steel,” by Sir Charles Parsons and H. M. Duncan ; 


British | 


On Thursday, May 2nd, after the transaction | 
of routine business, the newly elected President, Professor | 


to} 


“Third Report on Heterogeneity of Steel Ingots,” 
by a Committee of the Institute; “The Microstructure 
of Rapidly Cooled Steel,” by J. M. Robertson ; 
“The Transformation of Austenite into Martensite in a 
0-8 per cent. Carbon Steel,” by Dartrey Lewis ; and * Con 
stitutional Diagrams for Cast [rons and Quenched Steels,” 
by A. L. Norbury. At the afternoon session the following 
additional papers will be taken :—* Brittleness in Mild 
Steel,” by G. R. Bolsover ; “‘ The Oxidation of Iron and 
Steel at High Temperatures,”’ by L. B. Pfeil ; “* The Differ- 
ential Method for Measuring the Thickness of Hard Cases 
Without Sectioning Them,” by EK. G. Herbert and P. 
Whitaker ; and “ A Method for the Estimation of Hydrogen 
in Steel,” by T. E. Rooney and G. Barr. 


ADDITIONAL MEETINGS FOR THE FURTHER DisCUSSION OF 
PAPERS. 

Glasgow.—-An additional meeting will be held in the 
Society’s Room at the Royal Technical College, George- 
street, Glasgow, on Thursday, May 9th, 1929, at 7 p.m. 
Mr. John Craig, Vice-President, will be in the chair. The 
West of Scotland Iron and Steel Institute is assisting in 
making the necessary arrangements, and members of that 
body are invited to take part in the proceedings. 

The following papers will be discussed :—‘‘A New 
Method for the Production of Sound Steel,’’ by Sir Charles 
Parsons and H. M. Duncan; “ Third Report on Hetero- 
geneity of Steel Ingots,” by a Committee of the Institute ; 
‘“* First Report on Blast-furnace Plant and Practice,” by 
a Committee of the Institute ; “* Twenty Months’ Results 
| of Dry-blast Operation,” by E. H. Lewis ; and * The A.I.B. 

Sinter Plant at Messrs. Guest, Keen and Nettlefolds, Ltd., 
| Cardiff Works,” by W. E. Simons. 

Sheffield.—_An additional meeting will also be held in 
the Mappin Hall of the University, St. George’s-square, 
Sheffield, on Wednesday, May 15th, 1929, at 2.30 p.m., 
under the chairmanship of Professor C. H. Desch, F.R.S. 

The following papers will be discussed :—‘‘A New 
Method for the Production of Sound Steel,’’ by Sir Charles 
Parsons and H. M. Duncan ; “ Third Report on Hetero- 
geneity of Steel Ingots,’’ by a Committee of the Institute ; 
“The Mechanical and Metallurgical Properties of Spring 
Steels as Revealed by Laboratory Tests,’ by G. A. Hankins 
and Miss G. W. Ford; “ The Oxidation of Lron and Steel 
at High Temperatures,” by L. B. Pfeil ; “* Brittleness in 
Mild Steel,*”’ by G. R. Bolsover ; and “ The Influence of 
Pickling Operations on the Properties of Steel,” by H. 
Sutton. 





AUTUMN MEETING. 

The autumn meeting will be held at Newcastle-on-Tyne 
under the Presidency of Professor Henry Louis. The date 
of the meeting is September 10th, llth, 12th and 13th. 
Full particulars will be circulated later. 











ENGINES. 


Berorke a meeting of the Institution of Engineers and 
| Shipbuilders in Scotland, which was held on Tuesday 
last, April 9th, Dr.-Ing. Sass, of the Allgemeine Elektricitats 
| Gesellschaft, of Berlin, gave some interesting particulars 
concerning the performance of three double-acting two- 
stroke 4500 B.H.P. oil engines working on the Hesselman 
system of airless fuel injection. These engines were 
recently installed, he said, in the new motor vessels “* Lever- 
kusen,”” “ Duisburg” and ‘“* Kulmerland,”’ which had 
been constructed by the Deutsche Werft at Hamburg for 
the Far East service of the Hamburg-Amerika Line. The 
engines are six-cylinder units, with a bore and stroke of 
700 millimetres and 1400 millimetres, and the fuel is 
| injected at a pressure of 4500 lb. per square inch. A full 
| description of the experimental 1000 B.H.P. unit was given 
in a paper read by the same author before the Institute of 
Marine Engineers in 1927. The fuel injection system has 
proved entirely satisfactory at sea, and the owners state 
that the fuel economy is from 4 to 5 per cent. better than 
the hitherto best ship of their fleet. A fourth vessel has 
now been ordered from the same builders, which is to be 
| equipped with similar engines. Dr. Sass went on to 
| describe some difficulties met with in the design and work- 
ing of the piston-rods, the piston-rod glands, and the 
| cylinder covers. Modified designs of rods and glands 
were shown, and it is of interest to learn that a new design 
of the Davy Robertson gland made in Gothenburg has 
proved entirely satisfactory. The main part of the paper 
was devoted to a detailed description of the methods 
employed to build up cylinder covers in wrought iron, 
by employing the copper soldering process. Particulars 
| were given of the physical and metallurgical tests made 
on copper soldered specimens, and of the large electric 
furnace designed by Mr. K. Basseler, of the A. E. G. Turbine 
Works, in which the built-up covers are subjected to a 
| heat of 1200 deg. Cent. for about nine hours. This period 
of high temperature treatment is found to melt the copper 
solder and effect an intimate combination of metals at 
all joints, thereby producing practically a sol'd cover. 
The cooling process extends over forty-eight hous, which 
renders the cover entirely free from internal stresses. Such 
a cover when subjected to a hydraulic test withstood 425 lb. 
pressure in the circulating water spaces and up to 1100 Ib. 
pressure in the combustion space. The cover was found to 
be perfectly water-tight, and its maximum deflection at 
1100 lb. per square inch was only of the order of 0-0055in. 
The weight of the wrought iron cover was about 7 per 
cent. less than that of a cast iron cover, although the specific 
weight of wrought iron is 8 per cent. higher than that 
of cast iron. The adoption of the copper soldering process 
for oil-engine covers should, in the opinion of the author, 
aid considerably in enhancing the reliability of large marine 
oil engines. 


| DOUBLE-ACTING AIRLESS INJECTION OIL 








A NEW material for the production of cutting tools, 
which has been named Carboloy, has been produced by 
the General Electric Company, of America. It is a com- 
position of tungsten, carbide and cobalt, and is hard 
enough to cut glass, porcelain and manganese steel. It is 
said to cut satisfactorily at a bright red heat and to be 
able to scratch a sapphire. 
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A New Calandria-Type Vacuum 
Pan. 


in the manufacture of sugar, whether from the sugar 
cane or the sugar beet, the concentration and crystallisa- 
tion of the juices are generally effected in vacuo. The 
former operation is carried out in a series of from two to 
five vessels, so arranged that the vapour from the first 
unit is the heating medium of the second unit, and so on, 
whilst the crystallisation is always performed in a single 
vessel—universally designated a vacuum pan—which is 
heated by steam and has its liquor compartment con- 
nected to a condenser, which maintains a vacuum of 




















Fic. 1--12FT. CALANDRIA VACUUM PAN 


from 26in. to 28in., compared with a barometer reading of 
30in. 

The earliest forms of vacuum pans were of small size 
and had their heating arrangement composed of a series 
of single copper steam coils placed one above the other. 
As pans of larger and larger size were called for, it became 
necessary to make the coils double, treble, and in some, 
multiple way, so as to obtain a large heating surface 
without having an excessive length of tube. Of later 
years the tendency has been to alter the design radically 
by substituting a calandria for the coils, so as to permit 
¥2" aia: 
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FIG. 2—SECTION OF CALANDRIA VACUUM PAN 


of a larger heating surface being accommodated in a pan of 
@ given capacity. 

For simplicity of manufacture these calandrias were 
made with horizontal upper and lower tube plates, usually 
extending the full diameter of the vessel, and provided 
with a large central circulating tube; but one or two 
copper coils were also fitted below the lower tube plate 
to ensure circulation in the coned bottom required for 
the discharge of the viscous mass of sugar crystals and 
liquor. This design had certain defects, which have, it 
is claimed, been entirely overcome by the conical type of 
calandria that is now being manufactured by George 
Fletcher and Co., Ltd., of Masson Works, Derby. In this 


and separate unit with a coned upper tube plate to facilitate 
the discharge of the contents of the pan and a coned lower 
tube plate to eliminate any dead space that would hinder 
the circulation. 

In the accompanying engravings, we illustrate a calandria 
vacuum pan of this description, Fig. 1 showing one of 
many that have recently been manufactured by this firm. 
The pan itself, the construction of which is seen in Fig. 2, 
is of an internal diameter of 12ft., and has a maximum 
capacity of 41 tons of massecuite. The calandria itself 
has a diameter of 10ft. 6in., and it is furnished with 435 
brass tubes, 4in. external diameter and of a mean length 
of 3ft. 10in. The steam supply is provided by two low- 
pressure valves, llin. diameter, and two high-pressure 
valves, 4in. diameter. It will be observed that, whilst 
the tube plates are coned to an angle of 30 deg. from the 
horizontal, the tubes are arranged vertically. This 
particular feature presented two workshop problems, 
viz., that of boring the tube holes at an angle with the 
face of the cone, and that of expanding the tubes, both of 
which have, so we understand, been successfully solved. 
A further feature of the pan is that the whole of the calan- 
dria, of which the body and tube plates are of mild steel, 
has been sprayed with metallic zinc to prevent corrosion. 

The body of the pan, which is of cast iron, is constructed 
of parallel and conical belts or rings, each formed of 
eight segments, with the exception of the lower section 
of the bottom and the conical head box which are cast 
whole. The head box is provided internally with baffle 
plates to prevent entrainment of the sugar particles or 
syrup with the outgoing vapour. 

The calandria, as already stated, is of steel. In addition 
to the heating tubes, it is fitted with a central circulating 





1,000,000,000 units ; Colenso, Durban, Cape Town and 
Port Elizabeth, with between fifty and sixty smaller muni- 
cipal stations scattered over the four Provinces. These 
are obviously far fewer than are called for by the Union’s 
needs, and with railway electrification added, it requires 
no great prophetic vision to foresee the time when they 
will be more than quadrupled. Indeed, a revolutionary 
expansion of the electricity supply will be essential if South 
Africa’s industrial ambitions are to be fully realised. Even 
to-day the Union’s imports of electrical machinery and 
material reach a total of about £2,500,000 per annum, but 
that figure may easily be transformed to £10,000,000 when 
the expansion referred to is in full progress. 


New Engineering Works. 


Germiston, near Johannesburg—one of the most 
important railway centres in the Union, if, indeed, it is 
not actually the most important— is making rapid advances 
as an industrial centre, its policy of setting aside a very 
large area for sites for industrial concerns having been 
most successful. The African Iron and Steel Products 
(1926), Ltd., of Johannesburg, is now erecting an engineer- 
ing works there, the improved railway facilities at Germis 
ton having induced the company to move its works from 
Denver, but it will take some time to complete the works, 
especially as the new premises will be on a much larger 
scale than the old. A large steel structure is being erected, 
and plans have been prepared for buildings involving an 
expenditure of £25,000. The site is a five-acre plot 
between the Hume Pipe Company’s works and the main 
railway line. A siding serves the area. The African 
Iron and Steel Products, Ltd., will be the third large engi 
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tube which materially assists in the discharging of the 
contents of the pan, and it is carried by three heavy angle- 
steel brackets riveted to the shell and resting on brackets 
cast on the lower ring of the belt. Steam enters the 
calandria by means of the two connections A, which, to 
accommodate differences of expansion between the calan- 
dria and the body of the pan, are passed through stuffing- 
boxes arranged in the walls of the latter. The condensed 
water passes out through the pipe B to a trap, whilst air 
or incondensible vapour escapes through the pipes C. 

Syrup enters through the pipe D and the contents of 
the pan are “ struck ’”’ through the outlet valve E. The 
valve employed with this pan, which is faced with india- 
rubber, has been patented by Messrs. Fletcher, and its 
special feature is that it is opened by being drawn ver- 
tically from its seat and moved to one side, and closed by 
being replaced centrally under the seat and forced up 
vertically to make a tight joint. All these operations are 
effected by one hand wheel arranged on the platform 
carrying the pan. 
hard a mass at the bottom and thus cement the valve to 
its seat, steam can be admitted by the pipe F to soften it 
and free the valve. 

There are several other fittings to which attention may 
be drawn, including manholes G for access to the pan ; 
light and sight glasses H and J for observation of the pro- 
cess of boiling ; proof sticks K, for withdrawing samples 
without interfering with the vacuum; air admission 
pipe L, to break the vacuum before the contents of the pan 
can be discharged; steaming-out connections, internal 
washing jets for the sight glasses, pressure and vacuum 
gauges, &c. The pan belt, coned top and head box are 
lagged with hair felt covered with wood strips, which 
latter are secured by brass bands. 








South African Engineering Notes. 


Increase in Electrical Equipment. 


It is probable that the next few years will witness | 
some remarkable development in the Union's electrical | 
equipment. Already there are interesting indications | 
of what will certainly follow the inter-connection of large | 
generating and distributing stations, for that process 
has been carried out to some extent, with the immediate 
result of enabling various municipalities to initiate schemes 
which they could not otherwise have provided or worked 
economically. At present there are only about five areas 
served by large current-producing undertakings, and 
none of those areas is as large as it might be. The main 





new type of pan the heating portion is arranged as a single 





centres are the Rand, with its annual output of over 


Should the sugar crystallise into too | 





12-FOOT VACUUM PAN 


the other 


Germuston, 
being the East Rand Engineering Company, Ltd., and 


neering firm to be established at 


The two industrial townships 


John Watson and Co., Ltd. 
in Germiston, “‘ Industries East ’’ and “ Industries West,’ 
are rapidly filling up. Eighteen industrial concerns are 
in active operation, and three more are to come—the one 
mentioned above ; the Allen-Liversidge Gases (S.A., 1927) 
Proprietary, Ltd., and Armstrong and Main, Ltd., who have 
also acquired a site. 


Large Well Trucks. 


The necessity for providing special trucks able 
to convey abnormal units has been recognised by the 
Union Railways Administration, and recently there have 
been placed in service three new well trucks, each having 
@ carrying capacity of 76 short tons, or 20 tons greater 
than that of any other type of well truck at present in 
use on the South African Railways. The tare weight of 
each truck is 73,500 Ib. Its length over body is 52ft. 4in. ; 
width, 8ft. 2in.; length of well, 20ft.; height from rail 
level to floor of well, 2ft. 8jin. These vehicles are fitted 
with two six-wheeled bogies, the distance between the 
centre wheels of each bogie being 39ft. 4in. The load of 
76 tons can be conveyed in the well or distributed over 
the whole length of the trucks. An improved feature 
of these trucks is that the well portion has not been plated, 
but consists of the two outer girders or longitudinals only, 
and seven cross members. The latter are removable to 
permit of the loading of machinery, &c., between the longi- 
tudinals in the well portion when necessary. 


Broken Hill Zinc-Lead Mine. 


Lead and zinc production at the Broken Hill Mine 
in Northern Rhodesia,- which had reached an output of 
about 1000 tons of copper and 400 tons of lead per month, 
is now being somewhat interfered with as the plant is being 
added to, so that the output may be increased, and for the 
same purpose the Mulungushi Dam is being raised to supply 
the larger quantity of water which the increased demand for 
electric power will nevessitate. Competent engineers 


| who have personally visited the property recently, have 
| expressed the opinion that this mine will become one of 


the largest, if not actually the largest, and most valuable 
sources of base metal in the world. The reserves are 
enormous on that part of the area of 35 square miles already 
proved. Huge sums have been spent in development 
and equipment, and the zinc produced is of the finest 
quality, commanding a substantial premium over the 
price of ordinary commercial spelter. The plant, which 
has been added to from time to time, and which is operated 
from the Mulungushi Water Falls, will be capable of pro- 
ducing about 20,000 tons of slab zinc, 350 tons to 630 tons 
of ferro-vanadium, nearly 5000 tons of market lead, and 
35,000 oz. of bar silver per annum. 
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Pulverised Coal versus Mechanical 
Stokers at Sea. 


1, 
On Tuesday evening, April 9th, a discussion took place 


at the Institute of Marine Engineers on the relative merits 
of pulverised fuel and mechanical stoking and their appli- 
cation for marine purposes. The case for pulverised coal 
was put by Mr. W. E. Woodeson, jun., who pointed out 
that there was no method of burning coal approaching the 
maximum possible theoretical efficiency so closely as that 
of using pulverised fuel. When a cubic inch of coal was 
pulverised correctly, nearly 200,000,000 particles were 
produced, the total superficial area of which was over 
3000 square inches. As the rate of combustion depended 
upon the ease with which the air had access to the coal, 
it was obvious that with a correctly designed burner, 
practical and complete combustion must take place with 
the minimum quantity of excess air. This ease of per- 
fectly mixing the air and coal together was an advantage 
which only the pulverised system of firing could possibly 
obtain. This was proved in the case of existing pul- 
verised fuel plants at sea on Scotch boilers, in which the 
carbon dioxide content of the funnel gases could be regu- 
larly maintained at 16 per cent., with no percentage of 
carbon monoxide. 

So far, he went on to say, nearly all the experiments 
and the trials with pulverised fuel at sea had been carried 
out with Scotch marine boilers, but the results obtained 
with land water-tube boilers fired with pulverised fuel 
were such that no doubt need be entertained of ultimate 
success with marine boilers. 

Broadly speaking, there was no limit to the quality of 
coal which could be successfully burned in the pulverised 


| 
| 


| 
| 
| 


| 
| 
| 


form, and he had been associated with experiments on | 


many dozen different types of fuel, varying in calorific 
value from 8000 B.Th.U. per pound up to 14,500, obtained 
from all parts of the world. While it was readily admitted 
that a poor quality coal did not burn so freely as one con- 
taining a large number of B.Th.U. per pound and a high 
percentage of volatiles, he had yet to find a coal which 
had not been successfully burnt, given the proper con- 
ditions 

Only as recently as last month tests were carried out on 
the marine boiler installed at the works of Clarke, Chap- 
man and Co., Ltd., with coal containing 33 per cent. of 
ash and only 8500 B.Th.U. per pound, under the super 
vision of representatives of the coal company concerned, 
The results showed a thermal efficiency of 80 per cent. 
while burning this coal, which it was found practically 
impossible to burn, even under a large air pressure on a 
grate. He did not advocate the use of low-grade fuels in 
a general way, but in special circumstances the carrying 
and use of a very low-grade fuel might be justified. Pul- 
verised fuel reduced manual labour to a minimum, and 


| quarter, 


the cleaning of a fire need only occupy about 90 seconds | 


per furnace, once during each watch. The disadvantage 


of varying steam pressures during the cleaning opera- 


tion was entirely done away with, and 
rapidly raised and a constant pressure maintained. On 
several occasions it had been demonstrated that 100 Ib. 


stearn pressure could be raised in 60 to 90 minutes from a 
cold boiler. Such a practice was not to be recommended, 
perhaps, but quick steaming was, nevertheless, advan- 
tageous 

On the of the mechanical stoker, Mr. J 
said that when compared with hand firing, mechanical 
stoking possessed the advantages of smokeless combustion, 
regular firing, good fuel economy, and lower maintenance 
costs. Although successful pioneer work had been done 
by makers of British sprinkler type stokers, the lack of 
co-operation between shipowners and their engineers and 
the builders of stoker plants had prevented the extensive 
use of mechanical stokers at sea. Exception to this general 
rule were the “ Beaver” class ships of the Canadian 
Pacific Company, on which mechanical stokers fitted to 
water-tube type boilers had shown an increase in efficiency 
of 9 per cent., compared with the hand-fired sister ships. 
In the fleet of the Royal Packet Company of Australia, 
no less than twenty-seven ships, mostly fitted with “* Under- 
feed ” stokers, were in successful operation. 

The chief objection, he said, to the use of pulverised 
fuel was the emission of fine slag of microscopic size. 
Chis was extremely harmful to both animal and plant life. 
The problem of dust prevention was a difficult one, espe- 
cially in marine installations, where lack of space pre- 
vented the erection of special plant. 

With regard to the cost of installation of mechanical 
stokers and pulverised fuel plants, the former appeared 
to be the cheaper by far. 

The steam vessel of the future, unless oil fired, would 
be more probably either mechanically fired or would use 
pulverised fuel. Alternate hand firing should be available, 
and the system which could include that feature most 
conveniently would have an advantage over others. 

In the discussion which followed, Engineer-Captain 
Brand gave some figures for efficient air velocities 
and the power required for pulverisation, which, he said, 
should not exceed 14 kW to 16 kW per ton per hour. 

Mr. Bernard Silley referred to the good results which 
are being obtained on the *‘ Hororata.”’ 


sicle S. Gander 








Reva. INstiTvTion.—At a general meeting of the members 
of the Royal Institution, held on Monday afternoon, April 8th. 
Sir Arthur Keith, Treasurer and Vice-President, in the chair. 
Mr. J. N. Goldsmith, Sir William Larke, Mrs. Musgrave, Sir 
John Snell, Mr. C. A. Walmisley, and Mr. H. E. Wimperis were 
elected members. 

A CHronocraru.—We have recently had submitted for our 
inspection some stop watches and chronographs by A. Arnold 
and Co., of Elmeroft-avenue, Golders Green, N.W. 11, which 
seem quite suitable for the general use of testing engineers and 
are characterised by a reasonable price. They are fitted with 
Swiss movements and are of several different styles : but those 
which have appealed to us most are a simple stop watch in an 
oxidised case, with a face divided in fifths of a second, with a 
counting hand reading up to half an hour, and a chronograph, 
in white metal, with a similar stop mechanism, combined with 
an ordinary timekeeper. In both cases there is a fly-back action, 
working counter-clockwise in all positions, for setting the stop 
hand to zero, and the starting, stopping and resetting are effected 
hy successive pressures on the winding crown of the watch. 
We have had two of these watches under observation for several 
weeks and find that they keep excellent time, while the stop 
maovement Is precise in its operation, 
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Provincial Letters. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Birmingham Quarterly Meeting. 


THE quarterly meeting of the Midland iron trade 
took place in Birmingham to-day—-Thursday. There was 
a large and representative gathering, representatives from 
all parts of the kingdom attending with the object of 
gleaning first-hand information as to the probable trend 
of business during the ensuing quarter. Keen interest 
was displayed in iron and steel prices, advances in which 
were almost expected. Up to the time of writing, however, 
consumers were unaware of the ultimate result of sellers’ 
deliberations. Production costs have been advancing of 
late, and it is rather surprising that prices of finished 
material have not appreciated ere this. The increased 
business which steelmasters have recently done is attri- 
buted in some measure by consumers to the action of the 
Association in keeping prices steady, and to-day they 
expressed the opinion that any marked advance in steel 
prices would prove detrimental to the free flow of business. 
At the moment, there is some sign of improvement in 
constructional engineering. A considerable number of 
new projects form the subject of inquiries, but many of 
these, it is held, will not be proceeded with if costs go up. 
Some users of heavy steel have during the week placed 
orders in anticipation of a rise in the market level; the 
majority, however, with considerable caution, have failed 
to put into stock more material than they know definitely 
they will require during the next month or so. There has 
been some buying of plates and of finished iron, and there 
is every prospect of considerably better business in these 
materials during the next There was an 
active demand on ‘Change to-day for steel half-products, 


THE 


three months. 


} and premiums were said to have been paid for immediate 


deliveries. In the raw iron branch, consumers still assert 
that prices are not justified by the law of supply and 
demand, but blast-furnacemen adhere strictly to their 
new scale of charges, and users have perforce to pay the 
price demanded. They content themselves, however, 
with buying only from hand to mouth, and forward con- 
tracting is now a rarity. It was difficult to judge, early 
to-day, what was expected industrially for the current 
but the majority verdict would appear to be 
favourable to a satisfactory advance in trade, despite the 


disturbances of the Budget and the Election. Midland 
industrialists certainly are optimistic, and, moreover, are 
determined to make the most of any and every oppor- 


tunity which presents itself during the next three months. 


Interest in Steel. 


Consumers of steel, raw and finished alike, came 
te the quarterly meeting in Birmingham fully prepared 
for an advance in selling prices. For a week or more it 
had been foreseen that such action was extremely probable, 
and rumours were in circulation as to the extent of the 
rise. There were, of course, those who discountenanced 
such action on the part of steelmasters, but they were, 
nevertheless, as keenly interested their fellows, and 
made haste to discover the decision steelmasters had 
arrived at. Increased production costs have to be met by 
producers of steel, either by increased turnover or increased 
selling rates, and though consumptive demand for steel 
has increased of late, and still tends to advance, it is 
hardly probable that the increase will prove sufficient to 
outweigh the extra of production. Under these 
circumstances, steelmasters could hardly blamed for 
asking consumers to bear at least a portion of the burden 
of increased raw material costs. Producers of semis, of 
pig iron and of furnace fuel have for some weeks been 
receiving enhanced prices for their products, and that 
without, it is claimed, in any way detracting from the 
volume of demand. Engineers have of late been taking 
larger tonnages of steel, and orders have been more regular. 
Steel consuming works are better employed than they were, 
and the prospects of demand for steel advancing are said 
to be bright. Local steel works are more active, re-rollers 
are doing quite well, and a moderately active quarter in 
the steel trade is anticipated. Continental offers of semi- 
finished steel have been limited lately to consignments of 
German billets at £6 3s. delivered in this district. Native 
prices vary from £6 7s. 6d. to as much as £6 15s. There is 
very little call just now for foreign steel. 


as 


cost 
be 


Pig Iron. 


Comparatively little interest was displayed in 
the pig iron section of the market. Most consumers have 
covered their requirements for some while ahead, and are 
not disposed to come into the market for anything beyond 
small tonnages for prompt delivery. Following the fixing 
of delivered prices and the unsuccessful efforts to break 
down the price standard set up by smelters in combination, 
the market has become almost inanimate. The light cast- 
ings industry has not shown the improvement anticipated, 
so that actual consumption of iron has not changed much. 
Blast-furnacemen, however, for the most part, have good 
order books, and their output is being absorbed. Indeed, 
reserves are gradually being reduced; so that the smelters’ 
position is improving. Furnacemen are being somewhat 


| seriously handicapped, however, by the shortage of furnace 


resulted in some instances in a curtail- 
Prices have stiffened considerably during 


fuel, which has 
ment of output. 


the past three months, and where it was possible to buy 
coke at 12s. or 12s. 6d. per ton, smelters have now to pay 


14s. 6d. to 15s. They can, therefore, justly claim increased 
production costs. On ‘Change to-day quotations for pig 
iron were unchanged at Northamptonshire forge, £3 5s.; 
No. 1 foundry, £3 13s.; No. 2, £3 1ls.; No. 3, £3 9s.; 
No. 4, £3 8s.; Derbyshire forge, £3 8s. 6d.; No. 1 foundry, 


£3 16s. 6d.; No. 2, £3 14s. 6d.; No. 3, £3 12s. 6d.; and 
No. 4, £3 lls. 6d. 
Furnace Coke. 
The shortage of blast-furnace coke supplies 


persists and prompt delivery is very difficult to secure. 


Current output is said to be fully committed, but fortun- 


There is a slightly 
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ately for Midland furnacemen additional ovens are 
| being restarted, and the shortage should soon be over- 
j}come. The cost of putting into operation idle coke ovens 
| is, however, very heavy, and ovenmen, who some time ago 
| had a very lean time, are disinclined to increase produc 
| tion until they have assured themselves that there will be 
profitable outlets for the augmented output. In the past 
they have suffered from over-production, and having now 
secured the upper hand in that demand exceeds supply, 
they hesitate to do anything which may result in the buyer 
again securing the initiative. This week prices appre 
ciably higher than those which ruled last quarter day 
were paid for coke, and ovenmen showed no eagerness to 
negotiate forward contracts at anything below current 
selling rates. 


ua“ 


Finished Iron. 
In the wrought iron department 
direct result of the increasing cost of production, are 
firming up. Ironmasters assert that it is impossible to 
make profits at recent selling rates, and despite the poor 
ness of demand they are compelled to seek more remunera- 
tive prices. The general level of selling rates has been 
raised, but there is still a considerable disparity in quota- 
tions which range from £9 12s. 6d. to £10. The latter 
figure is the one most generally quoted by Staffordshire 
makers. Lancashire and other outside producers are 
prepared to cut the figure to business. There 
remains a small call for nut and bolt and fencing bars, but 
the major portion of the business goes to Belgian works 
No. 3 Belgian iron is offered at £7 5s. per ton delivered, as 
against the Staffordshire minimum of £8 12s. 6d. Wrought 
iron strip for tube making has advanced to £10 17s. 6d. 
Little business is passing at the moment at the enbanced 
rate, tube mills having strip in hand to start the quarter's 
production, bought at half a crown below to-day’'s selling 


secure 





rates. 


Galvanised Sheets. 


improved demand for gal 
vanised sheets, but orders are being worked off rather more 
quickly than they can be replaced. Mills are fairly placed 
as yet, but some enlivenment of the overseas demand is 
necessary, if plant is to be kept running at present capa 
city. Values of 24 gauge corrugateds have not declined 
further, quotations ranging from £13 7s. 6d. to £13 Ls. 
Lighter gauge sheets are in similar moderate request, 
but there is a good market for black sheets, regular 
supplies of which find their way into Midland motor engi 
neering works. 


Defying Blow-pipes and Drills. 


Following experiments and tests with the latest 
methods of reinforcement and the invention of a new 
alloy by Messrs. Chubb and Son at their Wolverhampton 
works, strong rooms and safes, which, it is claimed, defy 
the most powerful blow-pipes or drills, are being made. 
The firm's “tangbar”’ for reinforcing concrete strong 
room walls, is produced, I understand, by cutting deep 
serrations on the two edges of a flat strip of steel, and then 
twisting the strip till the tangs stick out in all directions 
round the central twisted rib. The tangs are wider at 
their outer ends than at the root, each tang thus forming 
a dovetail or dowel into the concrete. It is made in a 
variety of sizes, and the tangs of one bar are overlapped 
by the next, corner joints interlocking. When something 
further in the way of resistance is required, a reinforced 
concrete chamber is lined with steel containing a special 
alloy, which cannot, it is stated, be drilled or cut by a 
blow-pipe. This special alloy is usually embedded between 
tough Siemens steel plates, and is used in some of the firm’s 
safes and strong-room doors often to a thickness of |2in 
or more 


Darlaston Works Party. 


Some 2000 employees of the well-known Black 
Country engineering firm of Rubery, Owen and Co. and 
Chains, Ltd., were entertained to dinner on Saturday 
last to celebrate the coming of age of Mr. Alfred G. B. 
Owen, eldest son of Councillor and Mrs. A. E. Owen. 
Presentations were made to Mr. Owen on behalf of the 
workpeople, and in the course of the speeches, Councillor 
Owen gave some interesting details of the growth of 
the firm. He recalled that thirty-six years ago the works 
covered about half an acre, and consisted of a smiths’ 
shop and a template shop. The employees numbered 
twenty-nine. Power at the works was then supplied by a 
vertical steam engine, and steam was kept up m an egg- 
ended horizontal boiler, about 3ft. diameter. 








LANCASHIRE. 
From our own Correspondents.) 


MANCHESTER. 
Industrial Outlook. 


ConpiTIoNns in the engineering industries lovally 
are reviewed by the Manchester Chamber of Commerce, 
in the course of its monthly survey of general industrial 
conditions. Some engineers, it is stated, have experienced 
a falling off in orders, but, generally speaking, a fair 
amount of activity prevails. The Central Electricity 
Board has placed orders costing over £3,000,000, and the 
chairman has stated that they would place orders for 
another £3,000,000 in the current year, giving them all to 
firms in this country. Leading locomotive builders have also 
received a number of important overseas orders. Textile 
machinists have had many orders for looms for artificial 
silk, but home demand for the cotton trade has continued 
small. A number of spinning firms make replacements 
by taking parts from machinery that is not being used 
Most machine tool makers have continued to be busy, 
and motor car and vehicle makers and structural engineers 
have generally been well engaged. 


Short Time in L.M.S. Shops. 


After working on full time for several month 
the locomotive works of the London, Midland and Scottish 
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Railway Company at Horwich and Crewe are to revert 
to short time from the end of next week. At the Horwich 
shops this will affect about 3000 men and at Crewe 8000. 
Day workers will be employed only five days a week, and 
night workers will work four instead of five shifts. 


Air Port Costs. 


The Finance Committee of Manchester City 
Council this week approved the proposals of the Aerodrome 
Special Committee for borrowing powers amounting to 
£10,800. It appears that the estimated cost of the muni- 
cipal aerodrome to be constructed at Chat Moss has 
advanced from about £30,000, which was the original 
estimate, to £40,800. The Aerodrome Committee has 
decided to construct a hangar to accommodate the largest 
type of aircraft. On the advice of the Air Ministry, the 
hangar will be not less than 100ft. clear span, and thus 
the space to be occupied by the hangar and the workshop 
will be nearly twice the area provided for in the original 
estimate. 


Stockport Engineering Appointment. 


On the recommendation of the Electricity Com- 
mittee, Stockport Town Council has appointed Mr. 
Robert Lee, who at present occupies a similar position at 
St. Helens, as electrical engineer for the borough. Before 
accepting the St. Helens appointment about a year ago 
Mr. Lee was assistant electrical engineer for Stockport. 


More Capital for Power Developments. 


The directors of the Lancashire Electric Power 
Company, Ltd., propose to raise a further £600,000 of 
capital by the creation of new ordinary shares, bringing 
the total capital to £3,175,415. This step has been rendered 
necessary in order to finance developments projected 
or under way, including the erection of the new power 
station at Kearsley, which is expected to be in operation 
in the course of the next few months. 


Obituary. 


The death has occurred of Mr. George Eric Royle, 
of Harrop-road, Hale, Cheshire, a director of Royles, Ltd., 
of Irlam, and a well known figure in the engineering trade 
of this part of the country. Mr. Royle, who was forty-one 
years of age, was at business in the early part of last week, 
but developed pneumonia, from which he died. 


Non-ferrous Metals. 


Although for a very different reason than of late, 
events on the non-ferrous metals markets during the past 
week have taken a sensational course. Not more than a 
week ago quotations for standard cash copper appeared 
to be heading for the £100 mark, but since then, and par- 
ticularly in the early days of the present week, things have 
turned out very differently, and at the moment of writing 
the price for cash metal is no better than about £79 10s. 
per ton, while three months’ metal, instead of being at a 
premium as it was until recently, is now at a discount of 
about 30s. Current values are now about back to where 
they were at the middle of February, after the reaction 
which followed the rise at the beginning of the month. 
It is becoming evident that speculators have over-reached 
themselves for the time being, whatever the immediate 
future may have in store in the shape of a renewed “ bull ” 
movement. The cause of the heavy selling which has 
developed since last report is said to be acute nervousness 
as to the effects on copper of possible action by the 
American Government under the Anti-Trust Laws against 
the Oil Trust. The fact remains that, for the time being, 
consumers of the metal are inclined to act with extreme 
cireumspection so far as buying is concerned. Other 
sections of the markets have all been affected, tin par- 
ticularly so. At between £208 and £209 per ton, which 
is the range at the time of writing, compared with about 
£228 at the beginning of February, and the recent “ high ” 
of £239 early last December, values are getting back to 
within measurable distance of £200, although, of course, 
with a metal so temperamental as tin one can never tell. 
Both lead and spelter are also appreciably lower than 
they were a week or two ago. 


Iron and Steel. 


There has been little new buying of any import- 
ance in the pig iron section of the local markets, but users 
in Lancashire are taking steady deliveries, and prices are 
remarkably firm, with here and there fresh advances to 
be reported. Inthe case of the Midland irons, prices are 
the same as at last report, namely, 71s. per ton for Derby- 
shire and 73s. 6d. for Staffordshire, including delivery 
in each case to consumers in the Manchester zone. Scottish 
varieties are also unchanged at about 90s. per ton delivered, 
but Middlesbrough No. 3 has advanced to about 81s. per 
ton, and West Coast hematite to 87s., also delivered. A 
further increase in bar iron has been under discussion this 
week by Lancashire makers, but action in this direction 
has been deferred for the time being. Lancashire Crown 
bars keep very firm at £10 10s. per ton, and seconds at 
10s. less. Demand in this section is on moderate lines, 
with the shortage of scrap still handicapping producers. 
With regard to steel, buying of constructional kinds is on 
a limited scale at the moment, and, with the exception 
of small bars which are still being taken up in fair quanti- 
ties, there is not much activity in any other section of the 
market. Quotations are fully maintained, however, all 
round. Foreign finished steel products meet with little 
inquiry, but the limited offers of continental billets are 
being readily taken up and prices continue exceedingly 
firm. 


BaRROW-IN-FURNESS. 
Hematite. 


The state of the pig iron market continues to be 
satisfactory, and makers are well placed for orders not 
only for immediate deliveries but for future dispatches. 
The demand is, if anything, a little better than it was, and 
makers find themselves better placed than they have been 
for many months. The clearance of stocks is assured 
now, and that fact has had its effect upon prices. Further 





competition from other producing districts, which some 
time ago was keeping down the prices in this district, is 
not so keen. The American deliveries continue, and there 
will be further dispatches in due course. This American 
business amounted in the first instance to 40,000 tons, all 
of which is destined for Philadelphia. It is being dis- 
patched from Barrow in 2000-ton cargoes, and several of 
the steamers which have taken it across have been owned 
by Mr. Ford, and have aroused much interest locally on 
account of their being so well found. Business with the 
Continent remains steady, but does not bulk very heavy. 
The amount of business done in special qualities is very 
substantial. The iron ore trade continues steady, with 
prospects of better business by mines with outside buyers. 
Imports of foreign ore from Spain, Algeria and Norway are 
steady. The steel trade is fairly well employed, and the 
prospects are slightly better, that is, as regards railway 
material. Hoops are in good demand, and constant 
running of the mills is assured. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel Trade Improving. 


In many departments of the steel trade there is 
a better outlook than has existed for a considerable time 
past. Since the Easter stoppage the number of orders 
received has been quite satisfactory, and there seems to be 
a growing demand for a wide and varied range of steel 
products. It cannot be said that all sections of the industry 
are benefiting, for there are still dull spots, but the heavy 
basic plants are active, and the demand for steel and tools 
for shipbuilding is better than it has been during recent 
years. A substantial amount of work is also being done in 
meeting the requirements of the motor industry, especially 
in connection with commercial motors. The Sheffield 
works which are specialising in the manufacture of hollow 


forged boiler drums, made from solid ingots to withstand 


the modern high pressures, are also fairly active. There 
is no improvement, however, in the condition of the 
railway steel branch. It might have been expected that 
the revival of the coal trade and the consequent putting 
into use of many wagons which had been idle for a long 
period would bring work to Sheffield, but that has not 
happened. There is still a large number of idle wagons, 
and the British railway companies are still pursuing a 
policy of rigid economy, placing only a few orders calcu- 
lated to meet current wear and tear. As a result, the 
tire and axle plants are experiencing a serious shortage of 
work. 


Increased Production. 


The figures now available for the recent produc- 
tion of steel in the Sheffield area show how the improvement 
in trade is taking place. February's production was 3000 
tons more than in the longer month of January, totalling 
106,700 tons, and including 39,500 tons of acid ingots, 
58,000 tons of basic ingots, and 9200 tons of castings. As 
compared with February of last year, there was an 
increase of 8000 tons. It should be noted, however, that 
the greatest improvement is in connection with the basic 
steel department. In the Lincolnshire area the figures for 
the month showed a production of 49,300 tons, as com- 
pared with 42,000 tons during the corresponding month 
of last year. The great majority was basic steel. 


Electricity Works Contracts. 


The Sheffield district will benefit very considerably 
by the policy pursued by the Electric Supply Committee 
of the Sheffield Corporation in placing contracts in con- 
nection with the extension of the local electricity station. 
It was explained to tendering firms that the placing of 
work in Sheffield would be considered in their favour, and 
the result is that in contracts of a total value of £542,901, 
over £200,000 is to be spent locally in materials and 
labour. One of the principal contracts has been obtained 
by the Stirling Boiler Company, Ltd., for boilers and 
accessories to the value of £140,206, and of that amount 
£48,000 will be spent in Sheffield. It is stated that ten or 
twelve large hollow forged boiler drums of the type 
which has recently come into prominence are included 
in this contract, and one of the Sheffield works which 
specialise in their manufacture is to make them. The 
Mitchell Conveyor Company, Ltd., secured contracts for 
buildings, civil engineering works and coal-handling plant 
of a total value of £196,185, and is to spend £82,000 in 
Sheffield—£40,000 in material and £42,000 in labour. 
Other contracts are :—English Electric Company, Ltd., 
turbo-alternator and condensing plant, £94,413; Bright- 
side Foundry and Engineering Company, Ltd., Shef- 
field, pipework and valves, £25,492; General Electric 
Company, Ltd., E.H.T. switchgear, £55,067; British 
Electric Transformer Company, Ltd., transformers, 
£5008 ; Davenport Engineering Company, Ltd., cooling 
towers and tanks, £19,194; Isles, Ltd., cranes, £5421 ; 
English Electric Company, Ltd., battery shunting loco- 
motive, £1915. It is hoped that the work will be started 
almost immediately, and Councillor E. Snelgrove, Chairman 
of the Committee, states that wherever possible work has 
been obtained for Sheffield, although in some cases they 
have had to go outside the city for requirements which 
are not made locally. 


Electricity Scheme Appointment. 


The appointment of District Engineer for the 
Mid-East England Electricity Scheme, under the Central 
Electricity Board, has been obtained by Mr. 8. E. Fedden, 
the general manager of the Sheffield Corporation Electric 
Supply Department, who will take up his new duties on 
May Ist, with headquarters at Leeds. Mr. Fedden came 
to Sheffield in 1900. 


Trade with Russia. 
In view of the visit of a British delegation to 


Russia and the prospects of increased trade with that 
country, it is interesting to note the arrival in this country 





of a special delegation from Russia, including the President 
of the Russian Railway Commission. Amongst the visits 
of this delegation is one to the Sheffield works of Vickers- 
Armstrong, Ltd., who are negotiating for a large order 
from Russia for railway tires. Hitherto this class of work 
has been done in Germany, and a message from Berlin 
states that there is some consternation there on account 
of the possibility of the order, said to be of the value of 
1,500,000 marks, coming to this country. Recently, 
British manufacturers have not been considered by the 
Germans as serious competitors for this work. 


American Import Duties. 


Higher duties on imported iron and steel are 
being requested by the American Iron and Steel Institute, 
which states that the importation of fine steels is seriously 
felt by American producers. It is contended that foreign 
steels are enjoying an inordinate share of the market, and 
higher duties are asked on pig iron, concrete bars, bands, 
strips, wire steel plates, alloy and fine steels, &c. A 
small increase of the duties on alloy steels is also requested, 
and some revision in the scale. The present tariffs, it is 
suggested, do not provide sufficient protection for the 
Americans against foreign competition. 


Cutlery and Plate Trades. 


There has been no improvement in the cutlery 
and hollow-ware departments’ trade, and few firms are 
busy. The demand for plated hollow-ware is poor, and 
although spoons and forks are meeting with a fair 
eall, trade in ordinary knives is dull. Considerable 
interest is still evinced by members of the cutlery trade in 
an invention by a Sheffield grinder—Mr. S. Pease—for 
the improvement of grinding methods with a view to pre- 
venting silicosis. Progress has been made in connection 
with this device, by means of which a good deal of the heavy 
dust thrown off by grinding operations is taken down 
to the bottom of the trough, while the light dust goes 
through a fan into the air outside. The inventor has been 
in touch with the Home Office, and the last demonstra- 
tion was attended by Government officials. The appliance 
was tried on the grinding of various classes of cutlery 
on an ordinary sandstone, and samples of air were taken 
during the operation. The prevention of silicosis is an 
important matter, and an official report on this invention 
will be awaited with great interest. 


Manufacturing by Railways. 


The Sheffield Chamber of Commerce is asking 
for support for a resolution to come before the annual 
meeting of Associated Chambers on the question of manu- 
facturing by railway companies. In a communication to 
other Chambers, the local body points out that the matter 
is one which affects steel and engineering firms very 
seriously, and that the development of manufacturing 
plans by the companies, which are, it is stated, seeking to 
provide their own industrial requirements, is prejudicial 
to the country’s trade as a whole. It is further contended 
that the policy of the railway companies is uneconomic, 
will deprive private manufacturers of the home market, 
and render them dependent on foreign orders, will curtail 
production, and consequently militate against a reduction 
in costs, and will reduce traffic on railways. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Blast-furnace Economy. 


Mvcu progress has been made in recent years in 
the reclaiming and utilisation of the gases given off in the 
making of iron and steel, but Mr. Harold Wright, chief 
metallurgical expert to Dorman, Long and Co., Ltd., Mid- 
dlesbrough, considers that there is still much scope for 
experiment and research. He spoke to the members of 
the Cleveland Institution of Engineers on Monday last 
on “‘ The Blast-furnace and its Economic Position.”” When 
run under ideal conditions, he contended, the blast-furnace 
was economical in both fuel and labour. Whether it had 
to use rich, easily reducible ores or lean and refractory 
ores, the blast-furnace would certainly render up virtually 
all the iron the ore contained. That no use had been found 
for the heat of slag was serious in the British case, but the 
important point for real blast-furnace economy was to 
make the fullest and best use of the gases. The actual 
economic position of the blast-furnace in its bearing upon 
the manufacture of iron and steel was, he said, of vital 
importance to civilisation, which was to-day largely, if not 
wholly, dependent upon manufactured iron and steel for 
its very existence. It was essential that the commercial 
reduction of iron from its oxide should be carried on by 
the soundest, most economical, and practical methods. 
The blast-furnace could quite well fulfil all the requisite 
primary conditions for producing iron, i.e., in fuel economy . 
labour economy, and in presenting products easy to handle, 
Its inconveniences to-day were less than ever before in its 
history, and less reason, therefore, existed why any com- 
petitive process should displace it. Commercial considera- 
tions such as the cost of fuel would always be deciding 
factors in such matters. Whatever course was adopted, 
however, the main point he desired to convey was that 
blast-furnace efficiency need never fall materially below 
80 per cent. on fuel, provided they could discover methods 
to utilise the sensible heat of its products and by known 
methods utilise the combustible heat of its gases. “‘ It 
then need fear no competitor,” he submitted. 


Cleveland Iron Trade. 


Gradual all-round improvement continues in the 
Cleveland pig iron trade, and a curious situation has 
developed in regard to prices. Makers affirm that nearly 
the whole of their output has been sold to the end of May, 
and owing to the lack of coke supplies there is no present 
possibility of further increasing the output. Meanwhile 
a strong inquiry is reported both from British and also 
from buyers overseas. Among inquiries are some from 
quarters that have been drawing their supplies from con- 
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tinental competitors. The market is so strong, in fact, that 
a rise in prices has been generally anticipated. Nominally 
the fixed minima are unchanged, but it is no longer possible 
to buy at the prices which have governed Cleveland iron 
since February, and makers are now quoting prices which 
represent an advance of ls. 6d. per ton, viz. :—No. | 
foundry, 7ls.; No. 3 G.M.B., 68s. 6d.; No. 4 foundry, 
67s. 6d. ; and No. 4 forge, 67s. These prices had already 
become the basis figures for the second half of the year, 
but now they rule for May and June deliveries also. 


Hematite Pig Irou. 


Both home and overseas buyers of East Coast 
hematite pig iron are pressing for larger supplies. In 
this branch second hands are not precluded, under their 
terms of contract with makers, from dealing extensively 
with local makers, but though they have a free hand as to 
the disposal of their rather considerable holdings, they 
are not inclined to undersell producers. Business is not 
easily arranged at below the equivalent of ordinary quali- 
ties at 74s., with No. | at 74s. 6d 


Ironmaking Materials. 


Transactions in foreign ore are few, but merchants 
are In @ strong position, and quotations are based on quite 
23s. for best Rubio c.i.f. Tees. Durham blast-furnace 
coke is not so scarce as it has been, but still supply falls 
short of what could be desired, and sellers continue to 
ask up to 20s. for good medium qualities delivered to the 
works in this area. 


Manufactured Iron and Steel. 


The general improvement in the manufactured 
iron and steel trade is maintained. During the past few 
years there has been an active first quarter and then a 
decline, but as yet there has been no decline this year ; 
on the contrary, there is a steady flow of orders both from 
British and foreign buyers, and all the works in this district 
are fairly well employed. It is significant, too, that prices 
are still advancing. So substantial is the demand for 
British billets in the absence of an adequate supply of 
foreign semis that hard and medium have both advanced 
7s. 6d. per ton. There has also been a smaller rise in soft 
billets and steel bars. 


Furnacemen’s and Ironstone Miners’ Wages. 


The ascertained price of No. 3 Cleveland pig iron 
for the past quarter has been certified at 63s. 5-18d. per 
ton, or only |- 13d. per ton in excess of that of the previous 
quarter, an increase too slight to justify any change in the 
wage rates of blast-furnacemen and ironstone miners in 
Cleveland. 


The Coal Trade. 


There no great volume of business passing 
in the Northern coal trade, as for April shipments there 
is very little surplus coal obtainable, and for whatever 
is available the holder can command practically full 
current prices for any actual loading date. The forward 
market is unsettled by the weakness of Scottish coals, 
combined with disquieting reports from Poland as to 
offers of coal being made at severely cut prices. There 
is a considerable amount of speculation as to the destina- 
tion of three Swedish coal contracts aggregating well over 
a hundred thousand tons, which are likely to be placed 
during the next few days. Confidence is lacking in North- 
umberland’s chances of securing any considerable propor- 
tion of the business, as the prices tendered are regarded 
as having been too high, but there are hopes that one 
colliery, which is favourably placed for quoting on attrac- 
tive terms, may participate in the contracts. Scottish 
prices being much easier of late, a portion of the allocation 
may go there. Of the other tenderers, Poland will, of 
course, be among the most formidable, and if Upper Silesian 
coals do well in the business, the prices will not be without 
their effect on forward values of Northumberland fuel in 
the matter of later foreign trade. For the present, at 
least, there is no change in the prompt value of all classes 
of coal. There is an absence of forward buying at the 
current figures, but inquiries are coming in in considerable 
volume, if only to test the market. Prices may undergo 
a change next month so far as steams are concerned, but 
there is no real reason to assume that trade will weaken 
appreciably. Prices may not be anything like so high as 
they have been, but it is tolerably certain that they will 
remain at a higher level than they did last year. Best 
Northumberland steams are quoted at Ifs. to 16s. 6d. to 
the end of this month, and other grades of large at 15s. 6d. 
Steam smalls are finding a good outlet at 10s. to lls. for 
Northumberland bests, and at 12s. to 12s. 6d. for Durhams. 
Gas coals are very steady at 15s. 6d. to 16s. 6d. for bests 
and specials, and at 15s. to 15s. 6d. for secondary grades. 
Coking coals are strong at 15s. 6d. to 16s. 6d., and nearly 
all classes of bunkers are scarce. Prompt lots of secondary 
qualities command up to 16s. 9d., and superior kinds 17s. 
to 18s. A change has come over the coke position. The 
manufacturing sorts are much more freely offered, and 
makers appear to be looking for trade. This is due to a 
substantial slackening off in the export demand. Blast- 
furnace coke for home use is firm at 20s., but other descrip- 
tions for export are easier at slightly lower figures. 


1s 








SCOTLAND. 
(From our own Correspondent.) 
Quieter Outlook. 


In most branches of the steel and iron trades 
employment is maintained at a fair level. Producers, 
however, regret that business has not attained anticipated 
proportions, and in all probability the ensuing months may 
witness a quieter spell. Specifications for heavy materials 
are not now so plentiful, and are likely to become scarcer 
in view of the falling off in the number of new shipbuilding 
contracts within the past month or two. The coal market 
presents a weaker aspect, owing to milder weather con- 











ditions, a lack of shipping orders, and a more plentiful 
supply of fuel. 


Steel. 


So far as heavy steel is concerned, bookings are 
somewhat irregular and demands are quickly satisfied. 
Sections are in better demand than plates, which is rather 
unusual, Steel sheet makers report an absence of the usual 
spring demand. Black sheets have fair bookings, but there 
is a lack of substantial orders for galvanised descriptions. 
Makers, too, still find some difficulty in securing prices 
calculated to recompense them for the dearer costs of raw 
materials. 


Iron. 


Bar iron makers are not particularly busy, and 
prices are still unchanged, despite the advance across the 
Border. A fairly steady business in re-rolled steel bars is 
being done, but here, again, makers are up against 
enhanced costs in the shape of dearer raw materials. An 


improving demand for hematite is the feature of the pig | 


iron market. In all probability additional furnaces will 
be restarted. Foundry iron, however, is in rather poor 
request. Nevertheless, the fixed minimum prices are 
maintained meantime. 


Scrap. 


Scrap materials remain in short supply, and 
prices are very firm, and nominally as follows :—Heavy 
steel, 74s. to 75s., and heavy basic, 69s. to 70s. per ton. 
Buying, therefore, is practically confined to prompt 
requirements. 


Exports and Imports. 


Included in the cargoes discharged at Glasgow 
Harbour during the past week were 10,200 tons of iron ore, 
2800 tons of pyrites, and 2200 tons of steel and iron 
materials. Exports of steel and iron were very light, 
only amounting to some 1200 tons, while shipments of 
pig iron totalled 827 tons. 


Coal. 


The coal market has now assumed more normal 
conditions since the advent of milder weather conditions. 
Home demands have contracted considerably, and will 
probably shrink further when “ daylight saving ”’ 
into operation. The shipping demand also is very quiet. 
Supplies for the most part are fairly plentiful and the 
collieries in all districts are cutting prices in order to induce 
business. The shipping market, therefore, is weak, as 
buyers abroad evidently are content to wait until the 
market shows signs of stability, and are only operating 
in a hand-to-mouth fashion meantime. Practically all 
descriptions of fuel show distinct weakness. Aggregate 
shipments for the past week amounted to 232,597 tons, 
against 262,468 tons in the preceding week, and 241,632 
tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


Ow the whole, the conditions in the steam coal 
industry show very little change, and are satisfactory, 
especially seeing that production is expanding to some 
extent following upon the holidays, while tonnage is not 
as plentiful as was the case prior to the vacation. The 
extraordinary loading pressure which was experienced a 
fortnight ago has almost entirely passed, as is shown by 
the fact that at the end of last week there were fifteen idle 
tipping appliances at the various docks in this district, 
and only nine steamers were waiting for a berth. Arrivals 
of tonnage over the week-end improved the situation to 


some extent, as on Monday the position was that twelve | 


vessels waited turn and six tipping appliances were idle. 
Generally speaking, the coal market has lost some of its 
firmness, though there has not been an all-round fall in 
prices. It would be more correct to say that it has 
developed a certain amount of irregularity. The supply of 
tonnage will prove to be the dominating factor. One 
thing is very certain, that unless more chartering takes 


place than has been the case of late, then it is to be feared | 


that before very long a number of collieries will be short, 
and this, of course, will detrimentally affect values. 
For the past three weeks the amount of tonnage reported 
to have been taken up has been less than 200,000 tons per 
week, whereas prior to that the quantity had ranged up 
to just over 500,000 tons, which was quite an exceptional 
figure. The position generally is working out much as 
was expected, and tonnage is being taken up fairly freely 
for the loading of coals at continental ports, thus drawing 
away supplies from this country. It is not surprising to 
find in the circumstances that outward freights show some 
improvement in the longer trades. So far as the inquiry 
for coals is concerned, it is on a moderate scale. It cannot 
be said that there is any material expansion in the demand, 
though many collieries are quite well situated, and have 
very full order books for the remainder of this month. 


Traffic Returns. 


The returns of the Great Western Railway Com- 
pany respecting the sea-borne traffic at the ports in this 
district under its control for the four weeks ended 
March l7th are extremely satisfactory, as they are the 
best for two years. Exports and imports amounted to 
3,136,935 tons, which compared with 2,588,982 tons for 
the preceding four weeks, with 2,917,843 tons for the 
corresponding period of a year ago, and with 3,227,371 
tons two years ago. The total quantity of imports and 
exports for this year to March 17th comes to 7,827,228 
tons, which compares with 7,491,807 tons for the same 
period of 1928. During the four weeks ended March 17th 
coal and coke shipments were higher than during any 
month for the previous two years, and tin-plate shipments 
were the best for three years. 





| Cardiff as a Passenger Port. 


Saturday last was an important day for Cardiff, 
as it marked the inauguration of the ig oy 
senger service between Cardiff and Canada. The Canadian 
Pacific Railway liner “‘ Montrose "’ embarked about 300 
passengers for the Dominion. This vessel left Liverpool 
on Friday afternoon after taking on board about 600 
passengers, and arrived in the Barry Roads shortly before 
one o'clock on Saturday, later proceeding to the Queen 
Alexandra Dock, Cardiff, amid scenes of great enthusiasm. 
Subsequently, an influential assembly was entertained to 
dinner on the “‘ Montrose’ by Mr. 8. 8. Ray, general 
agent of the C.P.R. Company, who expressed his apprecia- 
tion of the support accorded the first sailing. Hopes 
were voiced that the service would be on a permanent 
basis, Mr. C. 8. Page, chief docks manager for the Great 
Western Railway Company, stating that the company 
was prepared to do its utmost to make the venture a 
success. 





Tin-plate Trade Wages. 


A meeting of considerable importance was to 
be held at Swansea at the offices of thé Welsh Plate and 
Sheet Manufacturers’ Association on Thursday of this 
week, relative to the rates of pay and conditions of work 
of the picklers at the local works. Hopes are entertained 
that some finality will be arrived at on this matter. A 
committee has met continuously for two or three years 
| past to deal with this question. 


Current Business. 


} The tone of the steam coal market displays some 
relaxation from the very strong conditions of late. The 
inquiry is not so brisk, but with production improving 
and supplies more easily obtainable, an expansion in the 

| demand is looked for. Among large coals, the very best 
Admiralty large coals form the firmest section, and are 

| quoted at 21s. 6d. to 22s. for loading this month. Small 

coals are relatively easier than large coals, and superior 
grades are now obtainable at 14s. 6d. to 15s. Coke moves 
| off freely, but the inquiry for patent fuel continues on 
| moderate lines. Pitwood is in fair supply, and is on the 
weak side at round about 27s. 








comes | 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. T. 8S. Catmur, M.I. Mech. E., for many years managing 
director of Burton, Griffiths and Co., Ltd., has resigned his 
position with that firm. 


Mr. Henry Burcuer asks us to announce that the name of 
the firm hitherto known as Henry Butcher, Hall and Co., of 
63 and 64, Chancery-lane, London, W.C. 2, has been changed 
to Henry Butcher and Co., and requests that all future com- 
munications shall be addressed in the latter style. 


Tae Centrat Evectricrry Boarp announces that Mr. 8. E. 
Fedden, M. Inst. C.E., M.I.E.E., M.I. Mech. E., has been 
appointed District Engineer for the Mid-East England Elec- 
tricity Scheme, 1928, under the Central Electricity Board. 
Mr. Fedden, who will take up his new duties on May Ist next, 
is at present General Manager and Engineer of the City of Shef- 
field Electric Supply Department. 

Mr. Percy Grirritra, M. Inst. C.E., F.G.S., F.R. San. I., 
consulting engineer, of 39, Victoria-street, Westminster, 8.W. 1. 
asks us to announce that he has entered into an agreement with 
Mr. Herbert G. Hoskings, A.C.G.1., Assoc. M. Inst. C.E.—who 
was chief assistant and manager for twenty-one years to the late 
Mr. Sidney R. Lowcock, M. Inst. C.E., M.I. Mech. E.—and has 
taken over his practice at 6, Queen Anne’s-gate, Westminster, 
8.W_ 1, under the terms of which the two practices will in future 
ve carried on in association one with the other. No formal 
partnership is involved, but each of the parties named will 
collaborate with the other as regards technical questions and 
personal services to clients. 











CONTRACTS. 


Guest anp Curimes, Ltd., of Rotherham, have received an 
order for the sluice valves and surface boxes required for the 
Cheddar water supply contract of the Bristol Waterworks. 


Tue Encouisn Evectric Company, Ltd., has received an order, 
amounting in value to nearly £100,000, for the first generating 
unit for the new power station to be built at Blackburn Meadows, 
Sheffield. The company will manufacture the 35,000 horse- 
power multi-cylinder steam turbine at its Rugby works and the 
electric generator at Preston. The unit will have an output of 
25,000 kW, will run at 3000 revolutions per minute, and will be 
supplied complete with condensing plant. A shunting loco- 
motive is also being supplied for the haulage of coal, ashes, &c. 








INTERNATIONAL Founpry ConcrRess.—The twenty-sixth 
annual Conference of British foundrymen will be held in London 
in June. The Conference will be of an especial nature, as it 
will also be the third International Triennial Conference. 


Awarp or GoLp MEepat.—The Gold Medal of the Institution 
of Mining and Metallurgy has been awarded conjointly to the 
Hon, William Lawrence Baillieu and William Sydney Robinson, 
“in recognition of their services in the development of the 
mineral resources of the Empire, with special reference to the 
zine and lead industries of Australia.’ The medal, in duplicate. 
will be presented at the annual general meeting of the Institu- 
tion to be held at Burlington House on Thursday, May 16th next. 


Royat Socrety or Arts: COMPETITION OF INDUSTRIAL 
Desiens, 1929.—By permission of the Board of Governors of 
the Imperial Institute, the public exhibition of works sent in 
for this year’s open Competition of Industrial Designs will be 
held in the Exhibition Pavilion of the Imperial Institute, South 
Kensington, 8.W. Full particulars of the mea gy prizes 
offered in connection with the competition can obtained 
from the secretary of the Royal Society of Arts, Adelphi, W.C, 2. 
Applications for forms of entry, labels and instructions must be 
sent to the secretary of the Society between May Ist and May 
llth, and the last day for receiving entries is May 27th. The 
designs entered for the competition are to be forwarded to the 
Imperial College of Science and Technology, Imperial Institute- 
road, South Kensington, 8.W., between June 10th and June 
12th, and after the judging, which takes place in July, the 
accepted designs will be exhibited to the public at the Imperial 
Institute from August 3rd to September Ist, Sundays included. 
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C Pri 
urrent Prices for Metals and Fuels. 
Po TRON ORE. STEEL (continued). FUELS. 
ee GRAD Home. Export. SCOTLAND. 
(0) Bative 19/- to 21/- | we. Coast— fed fad £ 0d Prices not stabl 
(1) 8 21/- BO .. > s. ad. » & (Prices not # ¢.) , 
(1) a ii 21)/- Ship Plates 876. LANARKSHIRE— Export, 
= Angles 7M (f.0.b. Glasgow }—Steam 15/- 
N.E. Coast— Boiler Plates 1215 0 . - Ell 7/- 
Native .. .. 18/— to 21/- Joists —— 717 6. Splint 17/6 to 18/6 
Foreign (c.i.f.) 23/- Heavy Rails .. 810 0. Trebles 15/- 
Fish-plates 2 00. - Doubles 14/3 
Channels 1 5 0 £9 to £9 5 a Singles 12/- 
PIG IRON. Hard Billets 8 2 6 Ayrsaine— 
Home Export Soft Billets 617 6 (f.o.b. Ports)}—Steam 16/6 
£54 £ s. da | N.W. Coasr— - = 9 

p 2) Scortaxp— Barrow— oe ” Trebles 15/- 

Hematite a: | Heavy Rails 80 0.. .. ergererotn . 

No. 1 Foundry 315 0 Light Rails 8 5 Oto 810 0 f.o.b. Methil or Burnt- 

Me. © Seeniien 312 6. Billets 615 Oto 9 0 0 . island—Steam ; 13/- to 14/6 
a Screened Navigation 19/6 

N.E. Coast—_ Bars (Round) 817 6 ms ane a 
a Mixed Nos. .. - . . ‘ : ~ e » (Small Round) 810 Oto 812 6 cs a - Be ao : 
= 6 Hoops (Baling) .. 0 0 0.. 915 0 a al “1 . 

Cleveland— a (Soft Stee!) : b : se $15 0! (ob. Leith)—Best Steam 14/- 
No. 1 ee 311 0 311 0 nts eee , “ . | Secondary Steam 14/- 
Silicious Iron .. 311 0 311 0 ” (Lancs. Boiler) p12 Gto 917 6 Trebles 14/6 
No. 3 G.M.B. .. sec. 3 6 | SHerrigL>— Doubles 13/9 
No, 4 Foundry $376. 37 6 Siemens Acid Billets 815 Oto 9 0 8 | Singles 12/- 
No. 4 Forge sv. 37 0 Hard Basic : 9 2 Gand9 12 6 
Mottled 3.6 6 366 Intermediate Basic 712 Gand& 2 6 - : ENGLAND 
White 3.6 «6 3.6 6 Soft Basic y es | (8) N.W. Coast— 
M(tpLanps— en, ae = S | soar en — 
. 7 Soft Wire Rods of = 2 | Household 39/6 to 52/- 
(3) Staffs.— ( Delivered to Station) Secenee- Coke.. .. 23/6 to 24/- 
All-mine (Cold Blast) — Small Rolled Bars 82 68 5 OC | NORTHUMBERLAND 
North Staffs. Forge 31 0 iii Mahia: 8 8 @ic 60 6 Best Steams 16/6 to 17/- 
” v0 Foundry . 315 0. Sheets (20 W.G.) .. 1110 Otol2 0 0 Second Steams 15/6 to 16,- 
(3) Northampton— Galv. Sheets, f.o.b. L’ pool 13 7 6tol3 10 0 Steam Smalls 80/8 to 31/- 
Foundry No.3 .. .. 3 9 0 » Angles 717 6 Senennes _— m ae 
Forge 35 0 Joiste 717 6. | Household 21/- to 27/- 
he chee Gta ieee . Senn | a. | Seeman 
(1) Derbyshire— Bridge and Tank Plates 812 6. Best Ges 15/6 
No.3 Foundry .. 312 6 — Boiler Plates . . 915 0. Second 16/- 
Forge aa : ‘ 3 6. aoe: Household . 21/- to 27/- 
Foundry Coke . 22/6 to 25/- 
(3) Lincolnshire— Sarrrizip— Inland. 
No. 3 Foundry 3 6 0 Best Hand-picked Branch 27/- to 28/6 ~ 
No, 4 Forge 3.0 0 — Seeniatititiens NON-FERROUS METALS. Derbyshire Best Bright House 23/6 to 25/- - 
—_ Rial on Tin-plates, I.C., 20 by 14 18/3 to 18/9 Best Mowe Geel .. . Shy 0 S8/~ - 
ws ee Block Tin (cash) 208 15 0 Screened House am Ki to 19/- _ 
N. Lanes. and Cum.— ” » (three months) = e : Yor! ‘ahi Hards _ a. " is _s yt 
ad alia, (¢ ¢ 6@) - Cant ae ae Derbyshire Hards 15/6 to 16/6 ve 
Hematite Mixed Nos. 14 7 0(6) — ” (three months). . 7715 0 Rough Slacks 8/6 to 9/6 - 
411 0 (c) = Spanish Lead (cash) 2412 6 N us ps 
” » (three months) 24 3 0 utty Slacks ej-to 7 _ 
Spelter (cash). . 2615 6 Smalls a/Sto 4/- 
i (theee menthe). . %6 11 3 Blast-furnace Coke (Inland) 14/6 at ovens _— 
MANUFACTURED IRON , Furnace and Foundry Coke (Export), f.o.b. 20/6 to 21/6 
MANCHESTER— 
Home Export Copper, Best Selected Ingots 84 0 0 | CaRDIFF— (9) SOUTH WALES. 
£s.d £ad ph Electrolytic : 9 0 0 Steam Coals : 

ScoTLanp— Ps Strong Sheets .. ; 133 0 0 Best Smokeless Large . 21/6 to 22/- 
Crown Bars 0 656 0. 915 0 a Tubes (Basis Price), Ib. . 0 1 35} Second Smokeless Lary~ 21/— to 21/3 
Best -~ — Brass Tubes (Basis Price), Ib. 0 1 23 Best Dry Large .. 21/- to 21/6 

N.E. Coast— +» Condenser, Ib. > 4 01 43 Ordinary Dry Large 20/- to 21/- 
Soni Wein 1110 0. ms Lead, English 2515 0 Best Black Vein Large 20/9 to 21/3 
einen ee 10560. ar » Foreign 24 0 0 Western Valley Large .. 20/3 to 20/6 
Best Bars Bons 1015 0. " Spelter 2615 0 Best Eastern Valley Large .. 19/6 to 20/- 
Double Best Bars .. mee. — Aluminium (per ton—raw ingot) - £95 Ordinary Eastern Valley Large 19/- to 19/6 
Treble Best Bars 1115 0. wi Sten Sat sone ae See 

Ordinary Smalls 13/- to 14/6 

Lancs.— Washed Nuts 20/— to 25/- 
Crown Bars .. . 1010 0. — No. 3 Rhondda Large . 21/- to 22/- 
Second sini Sen 0 00. _ FERRO ALLOYS. ° “ Smalls. . 15/- to 16/- 
Hoops 13 0 0. - Tungsten Metal Powder 2/3 per lb. No. 2 » Large .. 18/6 to 19/- 
b. Ferro Tungsten 5 2/1 per Ib. = em — 17/- to 18/- 

8. Yorxs,— Per Ton. Per Unit. » Smalls. 13/6 to 14/- 
Crown Bars 1010 0. - Ferro Chrome, 4 p.c. to 6p.c.carbon .. £25 0 0 7/6 —— Coke (export). . 27/- to 37/- 
Best Bars 1110 0. 7 ra i 6 p.c. to 8 p.c. . £24 0 0 7/- Furnace Coke (export) . 19/— to 21/- 
Hoops 1210 0. a » 8 p.e. to 10 p.c. . £23 0 0 6/- Set wed .. . 20/6 to 21/6 

Miptanps— ” % Specially refined . . : Pitwood (ex ship) .. 26/6 to 27/6 
Crown Bars .. 910 O0told 0 0 . eo Max. 2 p.c. carbon - £38 0 0 12/- Swansza— 

Marked Bars (Stafis. ) 2 2 Poe » Ilpe.carbon .. £40 0 0 15/- Anthracite Coals : 
Nut and Bolt Bars 812 6to 817 6 0-70 p.c. carbon.. £45 0 0 17/- Best Big Vein _— 33/- to 35/- 
Gas Tube Strip 10 17°6.. - » carbon free .. 1/2 per Ib. Seconds .. 25/— to 29/- 
Metallic Cheomiem ‘ .. 2/6 per Ib. Red Vein. . 24/— to 27/- 
P Ferro Manganese (per ton) . - £13 15 0 for home Machine-made Cobbles 40/- to 43/6 
£13 10 0 for export Nuts. . 40/- to 44/- 
STEEL. (a) » Silicon, 45 p.c. to 50 p.c. . £12 0 0 scale 5/— per Beans 23/6 to 25/6 
(6) Home. (7) Export. unit _ ere 16/6 to 17/6 
£ a. d. £8. d. oa » T5p.c. . £19 0 Oscale 6/— per Breaker Duff .. 9/6 to 10/- 

(5) Scortanp— unit Rubbly Culm 11/- to 11/6 
Boiler Plates .. .. 10 10 0 1010 0 » Vanadium .. 13/9 per lb. Steam Coals : 

Ship Plates, finendup 87 6. 712 6] ,, Molybdenum ; 3/8 per Ib. Large. 18/- to 19/- 
Sections .. .. 717 6 7 2 6] = ,, Titanium (carbon free) 1/- per lb. Seconds .. 17/- to 18/- 
Steel Sheets, jin. . “Sea 8 12 6] Nickel (per ton) £170 to £175 Saalls .. 11 /- to 13/- 
Sheets (Gal. Cor. 24B.G.) 13 10 0 ..13 12 6to 13 15 0} Ferro-Cobalt . 9/6 per Ib. Cargo Through 15/9 to 16/9 


(1) Delivered. (2) Net Makers’ Works. 


(3) f.0.t. Makers’ Works, approximate. 


(6) Home Prices—aAl! delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 


coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(dé) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases solely to British products, 


(e) Delivered Birmingham. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 





(a) Delivered Glasgow. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 


(6) Delivered Sheffield, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


High Railway Speeds. 

On the principle that railway speeds are no longer 
limited by the locomotives but by the permanent way, the 
State Railways have been carrying out a series of tests 
with one of the latest types of express locomotives hauling 
a van, @ passenger coach and a van containing apparatus 
for recording all its movements, so that the nature of the 
shocks and vibrations can be ascertained on any portion 
of the track. The train was first run from Paris to Cher- 
bourg, a distance of 230 miles. Including the time for 
starting and clearing Paris, the first 36 miles to Mantes 
were covered in 35 minutes. The average speed for the 
full distance is said to have been 69} miles an hour, while 
it is declared that at times the speed reached 93 miles an 
hour, which is claimed to be the highest yet attained in 
France on ordinary railway tracks. Between Paris and 
Dieppe the distance of 105 miles was completed in | hour 
41 minutes, excluding a stop at Serqueux. The train 
also ran from Nantes to Bordeaux, a distance of 262 miles, 
with three stops, at an average speed, it is said, of 62 miles 
an hour. During the past ten years the State permanent 
way has been entirely reconstructed, and the tests have 





been carried out with view to revealing defects on 
portions of the tracks that need strengthening, so that it may 
be possible to run trains at higher speeds in actual service. 


Canalising the Rhine. 

In deciding upon the construction of the Alsace 
Canal the French believed that it offered the only satis- | 
factory means of providing safe and uninterrupted water 
communication between Strasburg and Basle, and that 
the opposition scheme for canalising the Rhine was hardly 
feasible and would certainly not justify the enormous 
expense which Switzerland and Germany proposed to 
incur in order to keep the river open to traffic in all seasons. 
If this undertaking were carried out successfully it would 
certainly diminish considerably the value and utility of 
the Alsace Canal. It is therefore rather disturbing to the 
promoters of this great enterprise that Germany and 
Switzerland should have signed an agreement whereby 
those two countries decide upon the canalisation of the 
Rhine between Strasburg and Lake Constance. The first 
work to be undertaken is the making of the navigable 
channel between the Port of Kehl, opposite Strasburg, 
and Basle. This work is to be put in hand at once, and 
will be pushed forward as rapidly as possible. When that 
is done it is hoped to carry out arrangements for canalising 
the river up to Lake Constance, and thereby connect up 
the navigable Rhine by canals with the Danube. The 
French affirm that this project will in no way prevent 
them from carrying out the construction of the Alsace 
Canal, which provides for the laying down of seven hydro- 
electric power stations for the supply of energy to Alsace 
and the adjoining departments 


Reparations. 

At a time when it is hoped to settle definitely 
the amount to be paid by Germany for reparations a report 
issued by the Fédération des Syndicats de la Construction 
Mécanique de la France is of special interest as showing 
the extent to which the supply of machinery and other 
goods on account of reparations is affecting the French 
industry. In a general way, the Fédération is not averse 
from the importation of such goods for public works that 
could otherwise not be carried out, or would be unduly 
delayed, but it objects strongly to the way in which the 
system has been so far extended as to benefit German 
manufacturers and deprive French makers of their natural 
markets. Several countries that formerly took French 
goods are now supplied mainly by Germany, which will 
probably retain them even when the period of reparations 
comes toanend. At the same time, Germany is supplying 
machinery and plant for the French public and private 
administrations, for ports, mines, railways and inland 
waterways. This, in addition to providing German manu- 
facturers with excellent references, will ensure for them a 
considerable source of business in the future in the way 
of maintenance and the supply of spare parts. <A serious 
feature of the situation is that an increase in the German 
consignments of machinery and material on account of 
reparations is accompanied by a still heavier augmentation 
of other exports to this country. 


African Air Service. 
In collaboration with the Belgiam Government 
the Trans-African air which will be initiated 
shortly, will connect up Brussels with the Belgian Congo 
by way of the Sahara, the Niger Valley, Lake Chad and 
French Equatorial Africa, and eventually the line will 
extended to Portuguese East Africa and Mada- 
gasear. From Timbuctoo lines will radiate to Dahomey | 
and the Ivory Coast. These new lines will also, it is 
believed, permit of a safer route being selected for the South 
American service. The French admit that they lost a 
good opportunity to associate with the British Govern. 
ment for the carriage of the Indian mail, particularly in 
view of the necessity of utilising British lines for a part of 
the way in order to reach Indo-China, and as Italy has 
forestalled France in providing facilities along the Mediter- 
tanean for the British service to India, every effort will 
now be made to prevent the loss of further opportunities by 
developing the Trans-African air routes. 


Canal Haulage. 

After experimenting with various systems of 
traction on the canal from the Rhone to the Rhine, the 
port authorities of Strasburg have decided to employ 
electric tractors on the section between that town and 
Huningue, and arrangements are also being made to extend 
the system to other canals. Between Strasburg and 
Huningue there will be eight garages for fifty tractors. 
The vehicles will be of about 20 horse-power, and will 
work partly with a live rail and partly with a trolley. The 
speed will not exceed 3} miles an hour on account of the 
risk of damage to the banks. At present a good deal of 
the haulage is effected by different types of motor tractors 
with satisfactory results, but it is found desirable to 
electrify the whole system with energy supplied by local 
power stations. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the e of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


307,184. February 9th, 1928.—Fuer InsecTion APPaRaTuUs, 
Armstrong Siddlieley Motors, Ltd., and A. E. Plumb, 
Armstrong Siddeley Works, Park Side, Coventry. 

The inventors distribute the fuel oil to a solid injection engine 
through a rotary valve A, which is driven at half the crank shaft 


speed, is provided with ports, a8 shown, and suppies © 0 
peed. It is} jed with ports, I 1 suppl it 
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the cylinders in pairs through the branches B B. The injection 
pump C is driven at engine speed and has a rotary suction vajve 
D running at half speed. A gear pump E provides a supply of 
oil under a slight pressure. The ports in the distribution valve 
can, of course, be duplicated for other pairs of cylinders. 
March 7th, 1929. 


DYNAMOS AND MOTORS. 


306,626. December Ist, 1927.—Constant VouTrace Dynamo 
Evecrric Macuiwery, John Knowles im Thurn, C.M.G., 
C.B.E., and Thomas Humphreys Baines, both of H.M. 
Signal School, R.N. Barracks, Portsmouth, Hampshire. 

This invention relates to a method of and means for main- 
taining a constant voltage output from an alternating-current 
generator, or a direct-current generator by means of a reversible 
booster in series with the alternator or generator field. The 
motor-alternator A, B has its alternator field C connected in 
series with the reversible booster D E comprising a motor A and 
generator B with its forward field F and backward field G. The 
forward field of the reversible booster is connected to the ter- 
minals H, K and the backward field is connected to the terminals 

L, M, of which terminal M is connected to the motor-generator 


contactor or regulator operated directly or indirectly by the 
main output volts of the machine which it is desired to regulate 
or control, When the main output volts of the machine are 
lower than required a spring on the contactor or regulator causes 
the forward boosting field of the booster to become more greatly 
excited, and the main generator or alternator field current in 
consequence boosted up. Conversely, when the main output 
volts are too high the operating coil V of the contactor or regu- 
lator causes the back boosting field of the booster to become more 
greatly excited, and the main field current thus boosted down, 
Thus the contactor or regulator arm is in continuous vibration 
to excite more greatly one field or the other of the booster, so 
that the total effect is approximately a constant voltage from 
the main alternator or generator. The system is particularly 
applicable for use with a contactor or controller operated by 
and for the control of alternating current.—February 28th, 1929 


TRANSFORMERS AND CONVERTERS. 


306,662. January 3rd, =1928.--ELectric TRANSFORMERS, 
William Charles Kennett and Hackbridge Electric Con- 
struction Company, Ltd., both of Hersham, Walton-on- 
Thames, Surrey. 

In the construction of electric transformers of large dimensions 
it is necessary to clamp the windings in order to prevent their 
expanding in a direction parallel with their axes and to take up 
any shrinkage of the windings. According to this invention 


| clamping plates are associated with vertical tie-bars and the ti 


bars are each provided with an abutment between which and 
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| 
the adjacent clamping plate there is a wedge connected with a 


positive terminal, the motor-generator negative terminal being | 


terminal N. These direct-current polarities may be reversed, 
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that ix, the positive becomes the negative, and vice versd. 
minal H is connected to the field of the alternator B. 
K and L are connected to the terminals of the contactor 
or regulator O. The terminals P Q of the contactor or regulator 
are connected to the brushes of the alternator B of the motor- 
alternator. Resistances R,, R,, Rs, Ry, Rs and Rg are arranged 
as shown between the terminals of the contactor or regulator. 
The terminal 8 is connected to the terminal N, the negative 
supply to the reversible. booster, Condensers T, U and coil V 
are arranged in the contactor or regulator as shown in the draw- 
ing. The contactor arm W makes contact with one or other 
stop or contact X and X' as it vibrates. The two fields of the 
reversible booster are differential, and greater excitation of one 
field causes the booster generator volts to boost forward the 
voltage and current of the main generator or alternator field, 
and the greater excitation of the second field causes the booster 
generator volts to boost back the voltage and current of the main 
generator or alternator field. Control is effected by means of a 





spring adapted to constrain the wedge to advance between the 
abutment and the clamping plate and thus take up the slackness 
due to shrinkage of the windings. In the drawings A indicates 
the windings, B vertical tie-bars with which the clamping plate» 
are associated, ( the upper clamping plate, and D the 
wedges engaged in the construction shown in slots provided in 
the vertical tie-bars. In the upper drawing the springs operate 
in compression, whereas in the lower drawing a single spring 
operates in tension.—-February 28th, 1929. 


MEASURING AND TESTING INSTRUMENTS. 
279,478. October 20th, 1927.-Process AND APPARATUS FOR 
THE DETERMINATION OF THE AMOUNT OF CARBONIC ACID 
CONTAINED IN Five Gases BY THE THERMAL CONDUCTIVITY 
METHOD, Siemens and Halske Aktiengesellschaft, of Berlin- 
Siemensstadt, Germany. 

The amount of CO, contained in flue gases is determined in 
accordance with this invention by conducting the gases past an 
electrically heated testing wire, the resistance of which is 
measured. The method is, of course, well known, but the object 
of this invention is to overcome errors in measurement which 
sometimes occur. The object is achieved by using a circuit, 


| comprising heated test wires disposed in the arms of a Wheat 


Ter- | 
Terminals | 
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stone bridge arrangement in association with an electric indi- 
cating instrument, characterised by the fact that the test wires 
are heated to 200 deg. Cent., and that the indicating instrument 
is an electric double coil or cross coil instrument, either con 
tinuous or alternating current being used as the working current. 
Preferably the wires around which a comparative gas circu- 
lates are heated to the same temperatures as the test wires. 
In the measuring chambers A and B the testing wires C and D 
are placed. Between the measuring chambers there is @ passage 
E for the flue gases, which communicates through openings 
with the chambers A and B. The comparative gas, air for 
example, is contained in the chambers F and G, in which the 
comparative wires H and K are contained. The wires C D and 
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H K are arranged in a bridge connection in the diagonal branch 
of which there is a comparative instrument L. This instru- 
ment contains a coil M, which is interpolated in the diagonal 
branch and a second coil N, which is short circuited across a 
condenser O. The field coil of the instrument L. is indicated at 
P. The bridge is — and the field coil P excited by a trans- 
former, the ratio of which is so proportioned that the testing 
wires C D and the comparative wires H K are heated to a tem- 
perature of about 200 deg. Cent.—February 20th, 1929. 


306,735. March 24th, 1928.—THERMostatTic VALVEs, James 
Keith and Blackman Company, Ltd., and G. Keith, 27, 
Farringdon-avenue, London, E.C. 4. 

This valve is intended for the control of the flow of gas or 
gas and air. The bimetallic thermostat is shown at A. There are 


be put, and can thus be adjusted to the geometrical dimensions 
of the reflector or lens used. The centre leading-in wire A is, 
in the left-hand drawing, led away on the convex side of the 
ealotte. Since, however, the filament is preferably so placed 
that its convex side is turned towards the reflector or lens, the 
centre lead is preferably led out on the concave side, as shown 
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at B in the right-hand drawing. Just before the commencement 
of the smallest turn the leading-in wire is shaped in the form of a 
helix, thus the filament when seen from the reflector or the lens 
appears as an evenly lighted dise without any dark spaces in 
between the turns. The filament can be wound from tungsten 
wire which can be treated according to any of the various well- 
known methods.— February 28th, 1929. 





METALLURGY. 
281,338. November 28th, 1927.—Furwacrs ror Roastinc 


MerTatiic Ores, F. 
ington, Derbyshire. 

In this plant there is a central stationary structure and two 
radial rotating kilns. At the centre there is a gas producer A 
and two electric refining furnaces B B. The two kilns are of 
truncated conical form and can be brought into alignment with 


L. Duffield, Harboro’ Rocks, Brass- 


two inlets B B to the valve casing and one outlet C. The valve 
D is a dise and is screwed on to the top of the thermostat. It 
works in conjunction with the annular seating E. A pinion gear 
F, which extends through the casing, enables the valve to be 
adjusted with respect to the casing.—February 28th, 1929. 


N° 281.338 


FURNACES. 


306,172. November 15th, 1927.—Inpvuction Furnaces, Emil 
Friedrich Russ, of 97, Hansaring, Cologne, Germany. 

According to this invention, a portion of the secondary circuit 
of an induction furnace is designed as a heating element. The 
primary winding A is fitted at the bottom of the muffle masonry 
C upon an iron yoke. The winding is surrounded by a secondary 
body B open at the top in the shape of a horseshoe which is not 
intended for heating, and is therefore made of large proportions. 
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a central cylindrical chamber or tilted to discharge their con- 
tents into the refining furnaces. Arrangements are made at the 
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Y centre for the distribution of gas from the producer A to the two 
i F kilns, so that the gas is first used as a reducing agent in one kiln 
and then goes to the other kiln to roast its charge of ore. The 
VL) process is then reversed. The waste gas is used for the produc- 
S MY) tion of electric energy.— February 28th, 1929. 
LLL4 fA 
c iw > 
' 





lo the ends of the horseshoe B a heating element D is connected, 
by which the secondary circuit is closed. This heating element 
D consists of a resistance sheet bent to suitable shape, which 
lines the muffle walls. Thus in this case the interior surfaces of 
the muffle are connected in series in the secondary circuit. The 
heating element may consist either of smooth sheets or, in order 
to lengthen the current path, may be ribbed or corrugated.— 
February 15th, 1929. 


Forthcoming Engagements. 
Secretaries of Institutions, Societi 
notices of meetings inserted in this col » 
that, in order to make sure of its insertion, the 
should reach this 
of the week pr g the g all cases TIME 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 





, &c., desirous of having 
are requested to note 





information 








MACHINE TOOLS AND SHOP APPLIANCES. 


306,792. August 3lst, 1928.—A MecHaNnism ror Ralsine 
Freep Tasies, Vickers-Armstrongs, Ltd., Vickers House, 
Broadway, Westminster; J. I. Naysmith, 12, Glenshield- 
road, Eltham; and C. B. Chicken, 102, Mayplace-road, 
Bexley Heath. 

This invention is concerned with the feed tables used for 
carrying sheets, or cards, which are raised as the load is gradually 


Birmingham Section. Visit to the works of Henry Wiggin and 
Co., Ltd. Leave Council House, Edmund-street, Birmingham, 
2 p.m. Return to the Engineers’ Club, Waterloo-street, Bir- 
mingham. 
naces,”” by Dr. C. M. Taylor. 6 p.m. 


Imperial Hotel, Temple-street, Birmingham. 8 p.m. 


InstTITUTION oF MuwnictraL aNnpD County ENGINEERS.— 
West Midland district. Visit to the Stanton Ironworks, near 
Nottingham. 11.45 a.m. 
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London, 8.W.1. “The Collection of Fine Dust Arising from 
Metallurgical and other Processes,” 
7.30 p.m. 

NortH-East Coast InstrrvTion oF ENGINEERS AND Saip- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. General meet - 
ing. 6.15 p.m. 

Royat Socrety or Arts: Inp1an Secrion.—John-street, 
Adelphi, London, W.C. 2. “ Recent Electrical Developments in 
India,” by Mr. A. T. Cooper. 4.30 p.m. 


SATURDAY, APRIL 13ru. 


INSTITUTION OF MUNICIPAL AND County ENnoIneERs.—Joint 
meeting of the Yorkshire and North-Western Districts in the 
College of Technology, Room C10, Sackville-street, Man- 
chester. “‘ Local Government Bill, with particular reference to 
the Road Clauses,” by Mr. W. J. Hadfield. 2.30 p.m. 


MONDAY, APRIL 1l5rs. 








fed away from the top. The table A is supported on the familiar 
“lazy tongs” levers B B, which are opened and closed by the 
rack rod C. This rod, instead of being connected directly with 
the end of one of the levers B, is connected with the central pivot 
D by means of the connecting-rod E. The end F traverses a 
cam path G which compensates the varying mechanical advan- 
tage of the simple “lazy tongs ” system.—February 28th, 1929. 


Birmingham. ‘* The Case Hardening of Carbon Steels for Auto- 
mobile Purposes,”’ by Mr. H. Swain. 7 p.m. 


INsTITUTION OF ELEcTRICAL ENGINEERS.—Savoy-place, Vic- 
= Embankment, W.C. 2. Informal ting. Di ion on 
“* Power Supply and Railway Electrical Signalling,” to be opened 
by Mr. M. G. Tweedie. 7 p.m. 


TUESDAY, APRIL l6ru. 


CrysTaL Patace ScHoon or Practica, ENGINnKERING.— 
169th Award of Certificates. 11 a.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Watergate House, 
Adelphi, London, W.C. 2. Annual business meeting, London 
Graduates. “The Design and Application of Ball and Roller 


LIGHTING AND HEATING. 


301,015. July 24th, 1928.--FmtameNntTs ror Etecrric INncaN- 
DESCENT OpTicaL Prosection Lamps, Falk Stadelmann 
and Co., Ltd., of 83 to 93, Farringdon-road, Holborn. 

The filaments for electric incandescent optical projection 
lamps, especially low-voltage projection lamps, have hitherto 
been arranged in the form of two spirals lying side by side. 

This has the disadvantage that the spaces which are present 

between the two spirals are noticeable on the surface of pro- 

jection in the form of shadows. The object of this invention is 
is to overcome this trouble in a more satisfactory way than usual. 

Two forms of calotte-shaped filament constructed according 

to the invention are shown. The hollowing of the calotte can 











necessary inf 
office on, or before, ey Yr of = ednesday | 
t n and 


“The Design and Operation of Gas-heated Fur- | 
Informal dinner at the | 


Junior InstrTUTION oF ENGINEERS.—39, Victoria-street, | 


by Mr. B. V. Lambert. | yy, 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Queen’s Hotel, | Lubrication of Chassis Bearings,” by Mr. H. W. Pitt. 





be made larger or smaller according to the use to which it is to | Bearings,” by Mr. S. R. Williams. 7.25 p-m. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—-Rover Sports 
Club, Albany-road, Coventry. ‘“‘Some Investigations into the 
Performance of Tubular Radiators for Motor Vehicles,’ by Mr. 
H. Kerr Thomas. 7.30 p.m. 

INsTITUTION OF ELECTRICAL ENGINEERS: NortTH MIDLAND 
CentTre.—The Hotel Metropole, King-street, Leeds. Annual 
general meeting. Dinner at 6 p.im. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Bride-lane, Fleet-street, London, E.C, 4. “‘ Some Notes on the 
Engineering Equipment of Institutions Economically Con. 
sidered,’’ by Mr. W. M. Binny. 7.30 p.m. 


TUESDAY AND WEDNESDAY, APRIL l6érnH anv 17TH. 


Society or Grass TecHNoLocy, S#erriecp.—Tuesday : 
Refractories Committee, 5.15 p.m.; Standards Committee, 
6.15 p.m. Both Committees will meet in the Applied Science 


Department of the University. Wednesday: Visit to the East 
Hecla Works, Tinsley, Sheffield, of Hadfields, Ltd., 9.30 a.m. 
Twelfth annual general meeting, Applied Science Department, 
the University, Sheffield, 2.30 p.m. Ordinary general meeting, 
3 p.m. 


WEDNESDAY, APRIL 17rx. 


InsTiTUTE OF Metats: Swansea Loca. Srecrion.—In the 
Thomas Café, High-street, Swansea. Annual general meeting. 
7 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Queen’s Hotel, 
Birmingham. Annual business meeting of the Birmingham 
Graduates. “* Diesel Engines as Applied to Automobiles,” by 
Mr. C. P. May. 7.30 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS: NorTH oF ENe- 
LAND CENTRE.—Engineers’ Club, Albert-square, Manchester. 
**The Case Hardening of Carbon Steels for Automobile Pur- 
poses,” by Mr. H. Swain. 7 p.m. 

InsTITUTION oF Crivi ENGINeEeRs.—Great CGeorge-street, 
Westminster, London, 8.W.1. Informal meeting. Discussion, 
“Problems Involved in the Design of Overhead Transmission 
Lines,” by Mr. E. T. Painton. 6 p.m. 

Roya METEOROLOGICAL Society.—49, Cromwell-road, South 
| Kensington, London, 8.W.7. The following memoirs will be 
read :—‘* Monthly Mean Values of Radiation from Various Parts 
of the Sky at Benson, Oxfordshire,’ by the late Mr. W. H. Dines 
and Mr. L. H. G. Dines ; “‘ An Analysis of the Changes of Tem- 
ore with Height in the Stratosphere Over the British 

sles,” by Mr. L. H. G. Dines; “A Basis for Seasonal Fore- 
casting in Australia,’’ by Mr. H. A. Hunt. 


5 p.m. 





Roya. Socrery or Arts 
W.C. 2. “The Properties and 
by Mr. F. E. Lamplough. 8 p.m 


THURSDAY, APRIL 18ru. 


John-street, Adelphi, London, 
Applications of * Vita’ Glass,” 


Technical Insti- 
Lubrication of Chassis 


INSTITUTION OF AUTOMOBILE ENGINE® 2s 
| tute, Park-street, Guildford. ‘Central 
| Bearings,” by Mr. H. W. Pitt. 7 p.m. 
INsTiITUTION OF AvTOoMOBILE ENGINEERs.—Royal Hotel, 
| Mill-street, Luton. Annual business meeting of Graduates’ 
| Section, to be followed by an informal discussion. 7.30 p.m. 

| Instrrution or Execrrica, Exorveers.—-In the Lecture 
Theatre of the Institution, Savoy-place, Victoria Embankment, 
| W.C.2. “The Modern Use of Pulverised Fuel in Power 
| Stations,” by Mr. R. A. Chattock. 6 p.m 


INSTITUTION OF MECHANICAL ENGINEERS YorKSHIRE 
| Brancu.—Halifax meeting. Visit to the works of Wm. 
| Asquith, Ltd., Highroad Well Works, Halifax, 2.30 to 4 p.m. 
| Alternative visits to either the Showroom of John Stirk and 
| Sons, Ltd., Horton-street, Halifax, or the Works of G. H. 
| Gledhill and Sons, Ltd., Trinity Works, Halifax, 4.15 to 
5.15 p.m. Tea at the Old Cock Hotel, 5.30 p.m. Reception by 
the Mayor of Halifax at the Literary and Philosophical Society's 
Hall, Harrison-road, Halifax, 6.30 p.m. General meeting. 
“Machine Tools, Ancient and Modern,” Mr. J. G. Stirk. 
6.45 p.m. 


by 
FRIDAY, APRIL 19s. 

INSTITUTION OF MECHANICAL ENGINEERS.-—Storey’s-gate, 
St. James's Park, London, 8.W. 1. ‘The Standardisation of 
Keys and Keyways,” by Mr. William Reavell. 6 p.m. 

39, Victoria-street, 
by Lt.-Col. 


Junior Instirution oF ENGINEERS. 
Westminster, London, 8.W. 1. Early Aviation, 
J.T. C. Moore-Brabazon. 7.30 p.m 

Puysicat Socrety.—In the Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. 7. Fourteenth 
Guthrie Lecture, ‘* The Properties of the Elements under High 
Pressure,” by Professor P. W. Bridgman, of Harvard University 
5 p.m. 

Royat Iystrrution or Great Barrrar.--2!, Albemarle- 
street, Piccadilly, London, W.1. Discourse, ‘ History of the 
Grand Canyon, Yellowstone Nationa! Park,’ by Professor Owen 
T. Jones, F.R.S. 9 p.m. 


Worsuirrut Company or TuRNERs.— At the Mansion House, 


CHEMICAL ENGINEERING Grovup.—Joint meeting with the | London. Fortieth prize competition for turning in wood and 


| metal. Prize distribution by the Right Hon. the Lord Mayor. 
3 p.m. 
SATURDAY, APRIL 20rn. 
INSTITUTION OF MUNICIPAL AND CounTy ENGINEERS. 


Southern District meeting. At the Council House, Corn-street, 
Bristol. ‘“ Description of the New Power Station, Portishead,” 
by Mr. H. Farady Proctor. 10.30 a.m. 


MONDAY, APRIL 22np. 


INSTITUTION or AvTomosire Encixneers.—Graduates’ 


| meeting, The College, Loughborough. “Steering Gears,”’ by 
Mr. H. M. Smith. 7 p.m. 
INstTITUTION oF AvTOoMOBILE ENGINEERS.—-At the Uni- 


versity, Department of Applied Science, St. George’s-square, 
Sheffield. ‘“* Recent Developments in the Study of the Fatigue 
of Materials.”” 7 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS: NorTH oF Enc- 
LAND CenTRE.—The University, Sheffield. ‘“‘ Recent Develop- 
ments in the Study of the Fatigue of Metals,” by Dr. H. J. 
Gough. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, London, 8.W.1. Graduates’ Section. In- 
formal discussion. “‘ The Engineer as a Salesman,” opened by 
Mr. H. R. Steward. 6.30 p.m. 


TUESDAY, APRIL 23r». 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Engineering and 


Scientific Club, Queen-street, Wolverhampton. “ Central 
7.30 p.m. 


FRIDAY, APRIL 26rn. 


INSTITUTION OF ELECTRICAL ENGINEERS: ScoTtTisH CENTRE. 
—In the Hall of the Technical College, Bell-street, Dundee. 
““Load Levelling Relays and their Application in connection 
with Future Metering Problems,’’ by Mr. W. Holmes. 7.30 p.m. 
Roya InstirvTion or Great Britarin.—21, Albemarle- 
street, Piccadilly, London, W. 1. Discourse, “* English Civilisa- 
tion from Alfred to Harold, 900-1066." 9 p.m. 


MONDAY, APRIL 29ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Technical 
College, Glasgow. Scottish Centre. ‘‘ Brakes,” by Mr. W 
Kirkwood, 7,30 p.m, 
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